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ABNORMAL mental attitudes, unhealthi- 
ness and inefficiency are attributed in 
large part to malnutrition. Their pre- 
vention ranks in public health impor- 
tance with prevention of disease. 

Programs of public education in nutri- 
tion are handicapped by defects in the 
quality of many foods. When common 
foods lack the nutrients they ought to 
have, planning diets that are adequate 
in all particulars involves more discrimi- 
nation in food selection than is to be ex- 
pected of average persons. Regulation 
of the nutritive quality of foods is a 
responsibility which government must 
accept. This is basic to successful plan- 
ning for the peace. 

Provisions can be made sufficient to 
win ‘‘freedom from want for all men 
everywhere,’’ but freedom from want 
of food cannot be won without attention 
to the quality of the food provided. 
Men starve with hidden hungers in the 
midst of plenty. 

¥ * * * * #« 


A national handicap for times of peace, 
a calamity for times of war—thus were 
described the qualitative shortcomings of 
many American diets in some of the dis- 
cussion at the National Nutrition Con- 
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ference for Defense which was held in 
Washington, May, 1941. It now is 
widely recognized that the economic as 
well as the physical security of nations 
largely depends on the nutritional condi- 
tion of their populations. The ability 
and even the desire of any people for co- 
operative endeavor or exertion rests to 
no small extent on the nutritive quality 
of the food available. The Germans 
learned this from their defeat in World 
War I. In consequence they early put 
to work the newer knowledge of nutri- 
tion, which accounts in part for their 
early accomplishments in this later war. 

In the present war the scientific control 
of food which the English government 
established has resulted in an actual im- 
provement of the nutritional condition 
of the British population. The gain has 
been accomplished in spite of the fact 
that food shortage in Great Britain has 
been much more serious than it was in 
World War I. Hostile submarines have 
been more destructive, and when the Ger- 
mans invaded Seandinavia, the low coun- 
tries and France, they cut off a third or 


1 ‘Food Control in Great Britain, Studies and 
Reports, series B (Economic Conditions No. 
35).’’ Montreal, International Labour Office, 
1942. 
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more of normal food supplies to the 
British Isles. 

The successful management of foods in 
Britain has been so convincing of the 
value of scientific guidance in policies at- 
fecting food that British leaders, conser- 
vative and liberal alike, expect their gov- 
ernment, at the conclusion of the war, to 
continue present efforts directed at in- 
creasing efficiency of distribution, with 
subsidies, where subsidies are necessary, 
to insure that the most necessary foods, 
such as milk and fruit, reach those too 
poor to buy them.' They also expect con- 
tinued efforts to influence production of 
better foods, and to fortify with vitamins 
and minerals where this is necessary to 
improve a food which forms a large part 
of the diets of the population. Reinforee- 
ment of oleomargarine with vitamins A 
and D is an example. This already has 
been made obligatory. The milling of 
flour in such a way that more vitamins 
are retained or the alternative addition 
of vitamins removed in milling also is 
obligatory. These are examples of recog- 
nition by the British government of a 
need for standardizing foods for quality. 

In the United States public interest 
in food values and in food supplies is de- 
veloping rapidly. At the National Nu- 
trition Conference? already mentioned 
many disagreeable facts were brought 
into the open. Production of food was 
ample but distribution and preparation 
for consumption were at fault so that in 
the midst of plenty many persons failed 
to receive the nutrients they ought to 
have. 

The 
ence were given prompt attention. A 
national nutrition program was under- 
taken, with direction provided by the 
Office of Defense Health and Welfare 

2*“ Proceedings of the National Nutrition Con- 
ference for Defense,’’ May 26-28, 1941. Fed- 
eral Security Agency, Office of the Director of 
Defense Health and Welfare United 
States Government Printing Office, Washington, 
D. C., 1942. 
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Committees on nutrition have 
been set up at state and local levels. In. 
formation about food and diet is now 
distributed by many organizations. 
national and local. Particular attention 
is directed to improving the diets of 
workers in defense plants.* 

Through the stamp plan and by other 
mechanisms of the Agricultural Market- 
ing Administration (now absorbed by the 
Food Distribution Administration) nu- 
tritionally better food has been made 
available to some low income groups at 
prices which enable them to buy it. 
These measures have been in effect for 
several years, but on March 1, 1943, the 
stamp plan was suspended. However, 
some direct distribution of commodities 
purchased by the Administration to pub- 
lic assistance families will continue. 
School lunches and distribution of inex- 
pensive milk, although under way for 
several years, are now receiving more 
attention. America owes much of what 
improvements have been made in thi 
quality of its bread and flour to patriotic 
volunteer endeavors of its baking and 
milling industries. The rapidly growing 
use of enriched flour and bread and of 
fortified oleomargarine is gratifying. 
However, even the battle for better bread 
and butter will not be won until adequate 
standards for enriched flour and fortified 
oleomargarine apply to all bread and 
flour and to butter as well as to butter 
substitutes. 

In this country, as in Britain, the be- 
lief is entertained that the ground al- 
ready gained on these food fronts has 
set nutritional frontiers, and that these 
frontiers, with the coming of the peace, 
should be advanced not only in our coun- 

3 The British have shown that industrial pro 
duction can be speeded up by providing well 


Services. 


planned extra meals to workers in defense plants, 
and the Imperial Government Institute for 
Nutrition in Tokyo has operated kitchens for 
many years in various parts of Japan where 
diets of high value are scientifically prepared 
and served at minimal cost to factory workers. 
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tries but throughout the world. The 
yuestions now to be considered are how 
to hold the ground that has been won, 
and how to push ahead toward the goal 

providing food that will more as- 
suredly supply the nutrients required 
for vigorous minds and bodies. 


EDUCATION IN NUTRITION 

It is not to be supposed that when the 
war is won publie interest in nutrition 
will continue as at present. In ordinary 
times people eat what pleases them with 
little thought of what food does to them. 
Mor a hundred years physicians have 
inveighed against denatured foods, and 
for more than twenty years nutrition- 
ists have urged the greater use of what 
are called protective foods—milk, fruit, 
and leafy green and yellow vegetables. 
Results of all this education before the 
war were disappointing, and even with 
the impetus engendered by the war and 
appeals to patriotic motives, such educa- 
tion is not at present reaching those per- 
who need it most—the under- 
privileged who neither read nor listen. 

[ want it clearly understood that I am 
not disparaging the importance of nutri- 
tion teaching—far from it! Much has 
been accomplished by this teaching, and 
the effect of it is sure to influence post 
war thinking. Also, if any progress is to 
be made in seeuring foods of better qual- 
public demand for better quality 
be created. This requires educa- 

My point is only that nutrition 
teaching cannot be depended on to do the 
Appeals to health, as I have 
said, are ineffective. Add to this the com- 
petition from a powerful array of appeals 
to taste by purveyors of foods of doubt- 
ful value and the problem grows in mag- 
nitude. Food industries by their adver- 
tising reach people by the thousands for 
every man or woman instructed by the 
teacher of nutrition. Edueation at its 
best is a slow and painful process, and 
timely execution of the recommendations 
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ity, 
must 


tion. 


job alone. 
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of the National Nutrition Conference will 
require something more than education. 


HeautH ACTIVITIES AND APPLI- 


CATION TO NUTRITION 


PUBLIC 


Today’s problem of improving diets 
is much like that which confronted those 
who wanted better sanitation some fifty 
vears ago. The public educator in sanita- 
tion had met with only fair success by 
1890 and the regulatory procedure, which 
later was dramatically effective, had not 
as yet been widely undertaken. 

The origin of the English Code of 
Sanitary Legislation is attributed by 
Garrison to a popular reaction which 
started, in the first half of the nineteenth 
century, to the let-well-enough-alone doe- 
trines of Adam Smith, James Mill and 
Malthus. 
the 


They and other professors of 
held that 


so-called dismal science 


poverty and distress were unavoidable, 


since increase of population must occur 
at a more rapid rate than inerease in the 
means The fallacy of 
that conclusion was revealed in the writ- 
ines of Victor Hugo and Charles Dick- 


of subsistence. 


ens. Production of goods was seen to 
depend on the industry and ability of 
the people who produce them, and the 
ability to produce to le in the health and 
vigor of the population. At the begin- 
ning of this interest in publie health 
much emphasis was placed on food. The 
early English writers on hygiene attrib- 
uted the sickliness of the people of the 
slums of London and other English fae- 
tory towns to insufficiency of food. On 
the continent of Europe, a century be- 
fore, Johann Frank had demanded free 
meals for children and other measures 
for bettering the nutrition of the poor. 
This interest in food later waned, mainly 
because the discoveries of Pasteur, Koch 
and their sueceessors showed that many 
Atten- 
tion to the food supply came to be cen- 


diseases were bacterial in origin. 


tered almost wholly on questions of food 
contamination. 
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At the turn of the century it was com- 
monly believed that lack of sanitation, 
personal or environmental, was respon- 


sible for almost all disease and that 
cleanliness was the answer to the major 
hygienic problems. However, teaching 
that water should be boiled before drink- 
ing, and that the private privy should be 
screened, proved ineffective in prevent- 
ing epidemics of typhoid fever. Teach- 
ing that milk carried germs and there- 
fore should be boiled before consumption 
was also ineffective. Boiling changed 
the taste of milk and people were not 
willing to aecept the change in taste. 
Jacoby* advocated boiling milk in 1873. 
He wrote in 1895 ‘‘that if raw milk could 
always be... fresh and untainted it 
would require no boiling, but . scar- 
let fever and diphtheria are met in the 
homes, about the clothing and on the 
hands of dairy men and women and 
typhoid stools are mixed with the water 
which is used for washing the utensils.’’ 

It finally became obvious to men of 
vision that something more than educa- 
tion was required. Charles North* had 
this to say of milk: ‘‘If milk infections 
were so serious a menace . and if the 
prevention of such infections was a pub- 
lic health measure of such importance, 
then pasteurization of milk in the homes 
by the consumers themselves was a rem- 
edy wholly inadequate to secure the re- 
sults desired. Only a small fraction of 
the population could be expected to use 
this process, and even when used it must 
necessarily be accompanied by intermit- 
tance, irregularity and unreliability.’’ 
A few years later in very many of the 
towns and cities of the United States and 
other countries pasteurization in the 
dairy was required by regulation, the 
safety of water supplies had been as- 
sured and sanitary systems for disposal 
of sewage had been adopted. 

A dramatic fall in the death rate has 

4 Ravenel, M. P. ‘‘A Half Century of Public 
Health.’’ New York, American Public Health 
Association, 1921, pp. 76, 82, 271-273. 
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followed the introduction of these and 
other similar regulations. Longevity in 
the United States has almost doubled 
since 1882. The services of public healt} 
have every reason to be proud of thi 
achievement, although it also must be ree. 
ognized that extending length of life does 
not alone imply creating a more healthy 
life. ‘‘If the reasoning ‘low death rate 
therefore good health’ is sound, then if in 
an institution filled with ineurables there 
is no death, the death rate becomes nil 
and consequently the institution the 
healthiest in England, though there is 
not a single healthy person in it.’” In 
point of fact, good health depends as 
much on diet as it does on cleanliness. 
‘*Uncleanliness and faulty food are part- 
ners in disease production—the one the 
coadjutor of the other.’ ‘To add life 
to years as well as years to life’’ must be 
the aim. 

The comment of Charles North rela- 
tive to the need for public control of 
sanitation applies as well to the present 
problem of improving the quality of 
diets. If prevention of the ill effects of 
poor diets is as important a public health 
measure as is believed, how can it longer 
be considered reasonable to permit the 
marketing of foods which fail to carry 
the nutrients which people ought to find 
in them? Surrounded as consumers are 
with inferior foods, the fraction of the 
population which ean be educated to ex- 
ercise the discrimination necessary to 
select a good diet must be very small 
On the other hand, if the nutritive qual- 
ity of the more important foods could be 
assured by public regulation, the prob- 
lem would be nearly sclved. People 
then would find themselves in a nutri- 
tional environment in which it would be 
difficult to go wrong, instead of, as now. 
in a situation in which it is difficult to 
eo right. 

5 MeCarrison, Robert. ‘‘Cantor Lectures I, II 
III. Nutrition and National Health.’’ Loy. 
Soc. Arts. J. 84: 1047-1066 (Aug. 28); 1067 
1083 (Sept. 4) ; 1087-1107 (Sept. 11), 1936. 
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[MPERFECTIONS OF THE F'oop SUPPLY 

Experiments performed under my di- 
rection® confirm the views of many others 
that the present food supply is most un- 
satisfactory. In these experiments mea- 
sured foods, of which the composition 
had been determined by analysis, were 
fed to volunteers. The amounts of each 
food given were such as to make the diet 
simulate the hypothetical average Amer- 
ican diet of 1939. In other words, the 
alories provided by white flour (unen- 
riched) represented 25 or 30 per cent of 
the total calories consumed, and calories 
from other vitamin poor foods, such as 
sugar, polished rice, cornstarch, corn- 
meal and the like, provided another 15 
or 20 per cent of all the calories. This 
diet contained a fair portion of meat, 
butter, a small salad of fresh vegetables, 
as well as processed fruits and vegeta- 
bles, and yet despite the presence of these 
‘“nrotective foods’? the subjects who 
lived on the regimen for several months 
developed serious disabilities. These 


could be prevented by adding a pint of 
milk and by selecting vegetables and 
fruits which contained more vitamins, or 
if the bread used was enriched bread or 


whole wheat. The point is that a diet 
containing as much unenriched white 
bread and sugar as people commonly 
consumed in 1939 can only be made ade- 
quate by a very wise selection of the 
balance of its foods. In point of fact, 
with consumption of flour and sugar at 
present levels, even if the flour is of the 
enriched or whole wheat flour variety, 
the nutritional situation in this country 
is One in which the necessity for dis- 
criminating diet planning is greater than 
can be viewed with equanimity. 

The major current problems of nutri- 
tion are created by commercial proc- 

6 Williams, R. D., Mason, H. L., Power, M. H., 
ind Wilder, R. M. ‘‘Indueced Thiamine (vitamin 
B, ) Deficiency in Man: Relation of Depletion of 
thiamine to Development of Biochemical Defect 
and of Polyneuropathy.’’ Arch. Int. Med. 71: 
38-53 (Jan.) 1943. 
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essing of foods. Flour and sugar are 
the worst offenders in the Occidental 
countries because of the magnitude of 
their contribution to the diet. The bread 
grains represent a most important source 
of certain vitamins, but in converting 
wheat into white flour from 86 to 90 
per cent of one of these vitamins (vita- 
min B,, thiamine) is lost and from 60 
to 80 per cent of another vitamin 
(niacin) is removed. Minerals are also 
lost; chief of them is iron. The answer 
to this white bread problem is either 
the preservation or the restoration of 
these nutrients. 

Sugar presents a somewhat different 
problem. Sugar is the purest food known 
—innocent almost of any vitamin con- 
tent—and its consumption has replaced 
much of the consumption of flour of 
-arlier times. In effect, sugar constitutes 
an adulteration of the diet because the 
flour it replaced was not the vitamin poor 
white flour of the steel roller milling of 
the present, but the coarse gray vitamin 
rich product of the stone milling of the 
past. What to do with sugar is a puzzle. 
Some restriction of consumption appears 
to be the only answer.’ 

Rice contributes as much as 80 or 90 
per cent of the calories of the diets of 
some populations of the Orient. It also 
is used extensively by some portions of 
the American population, notably in the 
Philippine Islands, in Puerto Rico, and 
in certain communities of the lower part 
of the Mississippi valley. Extensive 
milling, so-called polishing, removes the 
vitamins from rice and this processing is 
responsible for untold human suffering. 
It is high time for action in this matter. 
It is nearly fifty years since proof was 
brought by Christian Eijkman that com- 
mercial processing of rice was the cause 
of the ‘‘epidemic”’ beriberi of the Orient. 
In some parts of the world beriberi is 

7Council on Foods and Nutrition. ‘‘Some 
Nutritional Aspects of Sugar, Candy and Sweet- 
ened Carbonated Beverages.’’ J. A. M. A. 120: 
763-765 (Nov. 7) 1942. 
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responsible for more than a fourth of all 
diseases. A standard of identity and 
quality for rice which ineluded the pro- 
vision that a certain percentage of the 
outer skin should be 
solve this problem.* 


retained would 

Methods of canning as now provided 
by the industry are excellent for the 
most part, but in some canneries control 


is lacking and thus some foods are 
grossly injured in their canning. An ex- 


ample is tomato juice which is much in 
demand, not only beeause of its pleasing 
taste but also because the public or a 
part of it has learned to recognize the 
tomato as a good source of the anti- 
seurvy vitamin, ascorbie acid (vitamin 
C). Yet among thirty samples of tomato 
juice tested for their content of this vita- 
min at the Connecticut Agricultural Ex- 
perimental Station, only three contained 
an amount equal to what may be re- 
warded as average for fresh tomatoes. 
Six samples contained 15 milligrams per 
100 grams or less, representing only 60 
per cent or less of what should be ex- 
pected in tomatoes.® At the same labora- 
tory analyses were made of forty-nine 
samples of orange drinks. The results 
showed that few of these drinks c¢on- 
tained significant amounts of vitamin C 
and that twenty-nine had a vitamin C 
potency of less than two per cent of 
fresh orange juice. This is a matter of 
great importance because orange drinks 
are associated in the minds of the con- 
sumer with a high content of vitamins, 

8 Vedder, E. B. ‘‘ Beriberi.’’ New York, Wil- 
liam Wood & Co., 1913. 

*Dr. L. A. Maynard, Director of the Cornell 
Nutrition School, has stated that studies with 
tomato products caused surprise at the large 
losses in canning, as carried out by some lead- 
ing producers. ‘‘It is interesting,’’ he further 
stated, ‘‘that with the recognition of the need 
for ‘protective foods’ measures were taken to 
increase yields and ‘market quality’; vegetables 
and fruits were bred for drought resistance, cold 
and resistance, ete., but in all of this 
development little attention has been paid to the 
real reason why these foods are needed in the 
diet—their content of 
them protective.’’ 


disease 


nutrients which make 
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and the teachers of nutrition are teach. 
ing that it is difficult to prevent scurvy 
without including citrus fruits in the 
diet. 

Numerous other examples can be cited 
The Bureau of Home Economies of thy 
United States Department of Agriculture 
prepared a compilation of vitamin values 
of foods as recorded in the scientific 
journals published up to December, 
1940.'° The lengthy tables provide th 
data, not only for fresh or uncooked 
foods, but also for foods after storing, 
cooking and commercial processing. Thy 
review reveals conclusively the need for 
controlling the nutritive quality of proe- 
essed foods. For example, the content o! 
vitamin A of different samples of butter 
ranged from 27,000 to as little as 2,800 
international units te the pound. Green 
peas, by rights, ought to be a product on 
which dependence ean be placed to com 
pensate for the small amounts of t! 
amine contained in other vegetables. A 
reasonable expectation for thiamine in 
peas is 390 micrograms per 100 grams: 
which represents about a third of a 
day’s requirement of this vitamin. Som 
samples of processed peas contained as 
much as this or more; others contained 
half as much or even Several 
samples of canned salmon contained 500 
international units or more of vitamin A 
per 100 grams; but other samples con- 
tained less than one-tenth of this amount. 
Methods of processing are responsible for 
many of these differences. Meats suffer 
ereatly in their content of thiamin 
when subjected to the high temperatures 
developed in autoclaving. A sample of 
canned pork, for instance, which assayed 
when raw 1800 micrograms per 100 
erams contained, after preheating at 
fifteen pounds of pressure, only one- 
eighth of this amount. Pork is a mea 

10 Booher, Lela E., Hartzler, Eva R. and 
Hewston, Elizabeth M. ‘‘A Compilation of th 
Vitamin Values of Foods in Relation to Process 
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unusually rich in thiamine and its oe- 
egsional consumption does much to pre- 
vent the development of deficiency from 
the seareity of thiamine in the average 
qaiet. 

A problem even more serious than that 
ereated by canning is presented by the 


processing of foods by dehydration. 


This method for preserving perishable 
commodities promises to become very 


popular. Costs of transportation can 
be minimized by dehydration to the ad- 
vantage of the consumer. However, un- 
less the dehydration of the food is done 
with care, heat-sensitive constituents are 
lost. This industry, unfortunately, is 
new and not well organized. Many new- 
comers in the industry lack knowledge of 
the difficulties involved and possess in- 
adequate facilities for controlling their 
It also appears that losses 
of vitamins C and A result from long 
storage of dehydrated vegetables. There- 
fore the labels of such products should 
be dated. They should also carry a state- 
ment of vitamins C and A values on re- 
hydration after storage for some months. 


procedure. 


Existina Foop CONTROL IN THE 
UNITED STATES 


Consumer interest in food has mainly 
been directed in the past at protecting 
pocketbooks and preventing poisoning. 
The issues have been package size, pack- 
age labels, physical quality’? and purity. 
The laws were known as pure food laws. 
Filth and decomposition were vigorously 
and effectively combated. However, it 

Among the recommendations of the See- 
on on Eeonomie Policy, Section II, of the 
National Nutrition Conference for Defense 
Proceedings, p. 96) is one which would favor 
‘the extension of grade labeling of foods and 
revision of Federal grades of fresh fruits and 
vegetables to reflect differentials in nutritive 
value.’’ Another (p. 97) would favor ‘‘ the pro- 
vision of more information in advertising to 
cilitate the identification and comparison of 
quality of food and size of container.’’ 
There is some recognition in these recommenda 
tions of the importance of control of quality— 
but emphasis on nutrient quality still is lacking 
it this late date. 
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should be pointed out that many foods 
are marketed under the supposition that 
they are nourishing when they are not, 
and therefore that exploitation is not pre- 
vented by this degree of food control; 
also to be noted is the fact that effort di- 
rected at increasing purity has resulted 
in many instances in injury to the nutri- 
tive quality of the foods involved. 

Federal legislation for control of food 
has succeeded in correcting many of the 
evil or careless practices of the past. 
Spoilage by insects or bacteria, contami- 
nation with metals, such as lead, or with 
poisonous preservatives have largely 
been eliminated. A processor may not 
dilute his product by the addition of 
adulterants. This prohibition holds even 
if the adulterant used is harmless. The 
reason that harmless adulterants are ob- 
jected to is that their addition to a food 
dilutes the nutritive value of the prod- 
uct. However, this reasoning is not car- 
ried through. In the present interpreta- 
tion of the Federal law it is held that 
there is no provision in the law to pre- 
vent a processor from damaging his 
product by withdrawing or destroying its 
content of minerals or vitamins. 

The standards for foods which have 
been established under the Food, Drug 
and Cosmetic Act’? are standards of 
identity and are based mainly on phys- 
ical properties. According to earlier 
Regulatory Announcements, they ‘‘are 
not to be confused with standards of 
quality or grade; they are framed so as 
to exclude circumstances not mentioned 
in the definition and in each instance im- 
ply that the 
sound.’’'® This is the language of the 


product is clean and 


12 Federal Food, Drug and Cosmetie Act and 
General Regulations for its Enforcement. 
United States Department of Agriculture, Ser 
vice and Regulatory Announcements, Food and 
Drug Administration, August, 1! 

Definitions and Standards 
ucts for Use in Enforcing the Foo 
Aet. United States Department of Agriculture, 
Service and Regulatory Announcements, Food 
and Drug Administration, Revision 5, November, 


1936. 
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regulations. Responsibility for the nu- 
tritive quality of foods is disclaimed, and 
yet in some cases definitions of identity 
do make reference indirectly to nutritive 
constituents. For example, the defini- 
tion for oatmeal'® prescribes that the 
amount of nitrogen contained shall not be 
less than 2.24 per cent. This specifica- 
tion relates to a content of protein and 
prompts the question why, if a minimal 
content of one nutrient (protein) can be 
required, it might not also be possible, 
under existing legislation, to require 
minimal contents of other nutrients, 
such as vitamins and minerals. 

Methods are now available for testing 
foods for content of nearly all their min- 
erals and many of their vitamins. Were 
nutrient standards to be established they 
could be limited to nutrients for which 
methods of analysis are satisfactory. 
The nutrients most frequently lost from 
foods are those which are sensitive to 
heat or light. Among them are vitamin 


A, thiamine, riboflavin and ascorbie acid. 
Each of these can be easily identified, 
and if tests for them are made and the 
losses found are small, it is reasonable to 
suppose that the food examined has not 


suffered loss of other vitamins. For ex- 
ample, in the cited definition of oatmeal, 
if a minimal content of only thiamine 
could be required the nutritive quality of 
the product as a whole would be reason- 
ably assured, whereas for lack of such 
control certain brands of oatmeal on the 
market, as well as many other breakfast 
foods, have been subjected in their proe- 
essing to destructive temperatures. 
Individuals in the Food and Drug Ad- 
ministration and the Federal Security 
Agency have not been unmindful of the 
nutritional element in food as a factor 
which could be employed in the formula- 
tion of standards of quality. However, 
up to now the Food, Drug and Cosmetie 
Act of 1939 has been invoked to control 
the nutritive quality of a food only when 
claims have been made for vitamin, min- 
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eral or other dietary constituents.  [y 
case a claim is made for such constituents 
the label on the food must bear certaiy 
information concerning these constity. 
ents. For example, enriched white flour. 
as now defined by regulation, must con. 
tain certain vitamins and minerals in pre. 
scribed proportions, and the label must 
tell to what degree the amount of each 0! 
these vitamins in a given portion of suc 
flour contributes to minimal daily re. 
quirements. This is very good, but there 
is nothing in the law as now interpreted to 
make it possible by regulation to prevent 
the sale of white flour which is not en- 
riched. Likewise, if the manufacturer of 
a tomato juice makes a claim for the 
vitamin C in his product, the amount 
claimed must be there and he must indi- 
‘ate on his label to what degree the 
amount in a given portion of the product 
will contribute to the minimal day’s re- 
quirement of vitamin C. However, if no 
claim is made the product may contain 
no vitamin C at all and yet be marketed 
without penalty as tomato juice.’* At 
the present time, owing to the absence as 
yet of controlling court decisions re- 
lating to the scope of the administrator’s 
authority in the issuance of regulations 
formulating standards of identity and 
quality for food products, the Food and 
Drug Administration is faced with seri- 
ous legal problems. The courts are in a 
position either to strengthen or to 
weaken the present act, depending on 
whether they will view with understand- 
ing the significance to the welfare of the 
nation of this problem of nutrition. 
The fact that Federal regulation for 
14 This is an extreme assumption, Reading it, 
Dr. E. M. Nelson of the Food and Drug Admin 
istration, in a letter to the author, made th 
comment that he was not sure that such a prod 
uct could be marketed without penalty. No cases 
of this kind had come to his attention, but h¢ 
believed that vitamin C is such a well-recogniz 
constituent of tomato juice that a product sold 
under the name ‘‘tomato juice’’ and containing 
no vitamin C would not conform in identity wil 
the preduct ordinarily sold under that name. 
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control of foods ean apply only to prod- 
ucts in interstate commerce presents 
some handicaps to effective action in this 
country for control of food supplies. 
However, most of the food that requires 
regulation is shipped across state lines 
and thus comes under Federal regula- 
tion. Also, Federal action in setting 
standards of identity serves to establish 
patterns for legislation by the states. An 
example is the procedure which was fol- 
lowed by the Food and Drug Adminis- 
tration in controlling enriched flour. As 
was stated before, this involved little 
more than the promulgation of a defini- 
tion. It restricted fortification of flour 
with vitamins and minerals to the stand- 
ards established for enriched flour, but it 
in no way prevented the marketing of 
plain or unenriched white flour. How- 
ever, soon after the promulgation of this 
definition the state of South Carolina 
passed a law requiring that all white 
flour sold in the state must meet the Fed- 
eral standard for enriched flour. Louisi- 
ana now has a similar law and other 
states are expected to follow. South 
Carolina and Louisiana also require that 
oleomargarine be fortified with vitamin 
A, again adhering to a standard of 
identity established at the Federal level. 
It is not for me, a physician and little 
acquainted with law or administration, 
to preseribe the means for accomplishing 
what so obviously is necessary to improve 
the quality of the food supply. Existing 
legislation in the United States, if lib- 
erally interpreted by the courts, may per- 
mit the establishment of standards of 
nutritive quality by regulation. Section 
401 of the Food, Drug and Cosmetic Act 
provides: ‘‘that whenever in the judg- 
ment of the Secretary (Administrator) 
such action will promote honesty and 
fair dealing in the interest of the con- 
sumer he shall promulgate regulations 
establishing for a food ... a rea- 


sonable standard of identity, (and) a 
reasonable standard of quality.’ In 


Italies mine, 
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my opinion the court could justly inter- 
pret the words ‘‘standard of quality’’ as 
implying a standard of nutritive quality. 
However, among the foods for which 
standards of nutritive quality are most 
needed, as I have pointed out, are dried 
fruits, dried vegetables and _ butter, 
whereas the language of Section 401 of 
the Food, Drug and Cosmetie Act goes 
on to state, ‘‘provided that no’ defini- 
tion and standard of identity and no 
standard of quality shall be established 
for fresh or dried fruits, fresh or dried 
vegetables or butter. .’ In the light 
of this restrictive language some revision 
of the act seems necessary. 

Decisions as to what foods are most in 
need of improving and how their im- 
provement is to be effected should ob- 
viously be based on advice obtained from 
experts in the science of nutrition. The 
Federal Government now has at its dis- 
posal, available at all times for consulta- 
tion, the Food and Nutrition Board of 
the National Council. This 
Board is composed of physicians and 
scientists selected from among authori- 
ties in the science of nutrition. The 
membership, for the most part, comes 
from the leading universities of the coun- 
try, and policies having to do with the 
could be 


Research 


nutritional 
wisely and impartially guided by such a 
Precedent for the suggestion can 


aspects of food 


body. 
be found in another section (Chapter V) 
of the Food, Drug and Cosmetie Act.'” 
Although, as I have pointed out, this act 
does little to prevent the marketing of 
foods that fail to measure up to any 
standards of nutrient quality, it deems 
a drug to be adulterated (Section 501b) 
if ‘‘its strength differs from or its quality 

falls below’’ certain standards. 
Furthermore, the standards recognized 
are those established by authorized scien- 
tific bodies and the responsibility of 
these bodies extends to designating the 
tests or methods of assay for determining 
whether the strength, quality or purity 
of drugs meets these standards. 
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F'oops IN INTERNATIONAL TRADE AND 
THEIR CONTROL 


There is much thought given now, in 
this the fourth year of the war, to setting 
up a world authority which, when peace 
comes, can assume the guidance of inter- 
national relations. There is wide agree- 
ment that the establishment of this 
authority should inelude an ageney for 
reorienting agriculture and that subsidi- 
ary to the latter, but related to 
whatever body is organized to deal with 
health, an international food administra- 
tion will be required. The objective of 
these proposals is to implement that pro- 
vision of the Atlantic Charter which ealls 
for freedom from want ‘‘for all men 
everywhere,’’ as the President said, ‘‘in 
our own day and generation.’’ It is held 
that food is the most essential of all 
human needs, and that food adequate for 
health for all is a realizable ideal. Ac- 
complishment of this ideal is expected to 
require a sustained campaign. An early 
responsibility of the authority that has 


also 
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to deal with the international aspects o! 
this activity should be to set up standards 
of nutritive quality for the major food 
supplies which move in international ex. 
change. If this is done, and if the means 
for enforcing adherence to such stand- 
ards are provided, the food quality prob- 
lem of every nation associated with the 
world authority would inevitably be af- 
fected. Foods which met whatever 
nutrient standards were imposed would 
be designated and presumably could be 
labeled ‘‘ Authority Approved”’ so that 
that such 
henee desirable. 


everyone would know foods 
were better foods and 
In consequence manufacturers, 
sors and distributors of food in 
nation would strive to have their prod- 
ucts meet these standards. The competi- 
tive situation would automatically ac- 
complish such conformance and probably 
most of the nations would adapt thei 
standards for foods to those which were 
set up by the world authority. 

Even a small advance in this direction 
would prove immensely beneficial. I! 


proces- 


every 


TABLE 1 


ANALYSIS OF ENGLISH DIETS FOR 


Pro- 
tein, 
gm. 


Calories 


110 
78 


Middle elass diet today °,310 

Poverty diet today 

Middle (artisan) 
diet, 1826 

Navy ration, 1811 

St. Bartholomew’s Hos 
pital, 1686 

Meat-eating classes, XV 
Century 

diet, XV Cen- 


3,000 
class 
2,130 125 


2,790 110 


80 


Peasant 
tury 
Recommended by Food 
and Nutrition Boardt 


3,000 70 


Cal- 
cium, 
gm. 


0.6 
0. 


> 
) 


ADULT MEN* 


Vitamin 

Iron, A, inter 

national 
units 


Thia 
mine, 
mg. 


Aseorbie 
a acid, 
‘ 
i: mg. 
70 


15 


5,170 


520 


12.3 
8.4 


1,220 0 
2 600 0 


45 
18 


12 5,100 10 
7,000 
1,700 


5,000 


* From J. C. Drumond’s ‘‘ The Englishman’s Food,’’ London, J. Cape, 1940. 
+ A diet containing as little thiamine as this (0.22 mg. per 1,000 calories) provokes symptoms 


of severe athiaminosis. 
¢t For moderate activity. 
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flour and rice alone could be controlled 
much good would come of it. One of the 
outstanding faults in the nutritional 
situation of Western Europe and Amer- 
ica. as | have said, is related to the use of 
over-milled white flour. Comparison of 
diets of working class Englishmen and 
Americans in recent years with diets of 
TABLE 2 


Low INCOME AMERICAN DIETS OF 1926 AND 185] 
(For ADULT MEN) 


‘Working 
mens’? diet 
of 1926,* 


gm. 


Low income 
diet of 
1851t 


id and cereals 
(flour in 1851 diet) 309 
Sugar and sweets 
(sugar in 1851 diet) 
Fats (butter in 1851 


Lean meat (meat in 
1851 diet) 


Potatoe 8 

Other vegetables and 
fruits 

2306 
92 
0.26 
0.024 


ilories 
Protein, gm. 
Caleium, gm. 
Iron, mg. 
Vitamin A, interna- 
tional units 
Ascorbie acid, mg. 
Thiamine, mg 


*Caleulated from data in Appendix O, R. O. 
Cummings: The American and his food. Ed. 
2, Chicago, University of Chicago Press, 1941. 

+ Calculated from a fifth the values given in 
Weekly Food Budget for a Family of Five, 
Philadelphia, 1941, Appendix F, R. O. Cum- 
mings. The bread-winner of the family prob- 
ably received 2,700 calories. 

t No allowance made for loss of thiamine in 
handling and cooking foods. 


the past (Tables 1 and 2) reveal that the 
later diets provide more vitamin A and 
vitamin C but much less thiamine. The 
change in the supply of thiamine is radi- 
cal. The greater use of greens and fruits 
in recent times accounts for better pro- 
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vision of the vitamins A and C. The sub- 
stitution, about 1870, of roller-milled 
white flour for the coarse grayish flour 
of the middle nineteenth century, to- 
gether with the greatly increased use of 
sugar, explains the smaller provision of 
thiamine. The same type of problem, 
but one that is more serious, was created 
for the Orient by commercial milling of 
rice. The so-called polishing of this 
staple removes the major source of thi- 
amine from many Oriental diets. 

The consequence of diminishing the 
supply of thiamine below a certain level 
—and many diets in England, America 
and the Orient provide a supply which 
falls below that level—is to provoke in 
the consumer a change in attitude from 
one of reasonableness to one of apathy or 
even to one of defiance. The scientific 
proof of this already has been published, 
and I submit that correction of this effect 
of thiamine restriction is of even more 
importance to successful planning for 
the peace than correction of all other 
aspects of the ill health caused by malnu- 
trition. Cooperation is not to be ex- 
pected from populations who are poorly 
supplied with thiamine. Probably lack 
of other nutrients is attended with a 
similar effect. It clearly follows, there- 
fore, that regulation of the nutritive 
quality of foods is basie to successful 
planning for the peace. 

CONCLUSION 

I have limited this discussion to con- 
sideration of processed foods for the 
reason that the faults in them could be 
immediately corrected. However, other 
foods ean also be improved in time. The 
so-called natural foods are by no means 
always what they ought to be. The soil 
is poor in certain regions and the prod- 
ucts of such soil fail to contain some 
nutrients that ought to be contained in 
them. This at present is a major topic 
of investigation of the Agricultural Re- 
search Administration. The chemists 
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will in time be able to correct such ab- 
normalities of the soil. The aim of agri- 
culture until now has been at maximal 
yieids per acre or at size and appearance 
of the product. The aim in the future 
should be set at high nutritional values. 
Methods and time of harvesting affect 
the vitamin contents of natural foods as 
do methods of storage. All these aspects 
of the problem of nutrition demand con- 
sideration by national and international 
authorities, but first things should come 
first and of first importance, in my 
opinion, is control of those foods, among 
them rice, the bread grains and their 
products, which contribute more impor- 
tantly than any other foods to the total 
calories of the diets of the world. 
Whatever the means which are adopted 
in this and other countries or by inter- 
national procedure to improve the more 
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defective foods, corrective action is a 
responsibility which governments must 
accept. The scientific groundwork for 
procedure to improve nutrition has lag. 
ved for many years behind the sciences 
which underlie administration of public 
sanitation. However, the science of nu- 
trition is now full grown and the appli- 
cation of this science is just as urgent as 
prevention of disease by sanitation. The 
real wealth of nations issues from the 
vigor of the people who inhabit them. 
Energy and effectiveness depend pri- 
marily on food. 

What the man of tomorrow is to have 
to eat will determine the kind of world 
that he will build. Thus the quality of 
common foods assumes today immense 
importance. This problem must receive 
attention in present planning for the 
peace. 


ASTRONOMY IN GERMANY 


THE American Astronomical Society’s Com- 
mittee on the Continued Distribution of Astro- 
nomical Literature has just received a packet 
of various German astronomical journals and 
publications from seven German observatories, 
issued in 1939-41 and the first half of 1942. 
The stack, fully eight inches deep, is truly im- 
pressive, not only in bulk but in its evidence for 
continued Practically every 
branch of astronomy is represented, from his- 
toric research on Mayan astronomy, observa- 
tions of asteroids, meteors, and variable stars, 
to highly technical work in celestial mechanics, 
various astrophysical problems, stellar statistics, 
Solar research, studies of Cepheid 


serious research. 


and so on. 
variables and of the zodiacal light are especially 
prominent. 

The annual reports of directors of observa- 
tories give clues as to the effect of the war on 
the astronomers themselves. As in the case of 
our own observatories, the Germans have had to 
sacrifice some of their promising younger men, 
a few of whom have, indeed, been reported killed 
in action. A number of other deaths, especially 
among the older men, are likewise reported. A 
remarkable percentage of the smaller institu- 
tions seem to have suffered changes in director- 
ship, reflecting the restlessness of the times. 
Among the authors of the papers, we note many 
unfamiliar or new names. On the whole, we feel 
far more impressed by an apparent undying in- 
terest in astronomy than by a fatalistie resig- 


nation to complete militarism among German 
astronomers. There is even evidence that some 
who are occupied in war activities find time for 
volunteer work at their observatories. 

Numerous issues give abstracts of astronom 
ical papers published in Italy; one, a list of 
those published in Japan. Pleasing, however, 
was the discovery that the numbers of the Beo- 
bachtungs Zirkuldér published in 1942 give the 
indices of our American Astrophysical Journal 
and Astronomical Journal, and of the British 
Monthly Notices and Observatory. This indi 
cates the efficaciousness in alien territory of 
the efforts of the Committee. 

We also note the election, since the war began, 
of a Parisian and a Chinese to membership i 
the Astronomische Gesellschaft; and that 
asteroid, discovered by a German, was named i 
honor of a Frenchman. 

These publications are entirely devoted to 
tronomy. Their only reference to the war is in 
the personnel notes in the directors’ reports. 
They serve no propaganda purposes. At almost 
every meeting of the International Astronomical 
commented that there are 

among astronomers. We 


Union, it has been 
no national barriers 
experience the same feeling on reading this mass 
of German astronomical literature. May our 
common understanding in this science eventually 
be extended to life in general.—Dorrit Hoffleit, 
in ‘*Sky and Telescope,’’ February, 1948. 





PREFERENTIAL DRAFT TREATMENT FOR 
YOUNG MARRIED MEN 


By Dr. CONSTANTINE PANUNZIO 


DEPARTMENT OF ANTHROPOLOGY AND SOCIOLOGY, THE UNIVERSITY OF CALIFORNIA, 
LOS ANGELES 


In former wars nations generally con- 
sidered only the emergency of the mo- 
ment and drew upon all men of military 
age regardless of marital status and with- 
out considering the effect on future man- 
power. In general, this haphazard 
practice is still being followed. How- 
ever, the experience of the last war plus 
recent studies of population furnishes 
evidence which indicates that calling men 
of certain ages may produce very serious 
results in terms of future military power. 

The outcome of diverse policies may 
perhaps be best illustrated by recalling 
what happened during the First World 
War in France and England. France, 
in response to the urgency of the mo- 


ment, reeruited from all the men of 


military age, regardless of their marital 
status or the reproduction-age to which 


they belonged. The result was that 
France had 1,040,000 fewer births dur- 
ing 1915-19 than it would have had if it 
had not been at war. This, of course, 
had no apparent result at the time. But 
twenty years later the loss did have a 
profound effect. When in 1940 France 
called its men to arms, it found itself 
with approximately 700,000 fewer men, 
twenty to twenty-five years of age. 
Germany also had fewer births—about 
2,900,000—as a result of the First World 
War, but Germany was able to make up 
the loss by its larger and rapidly-grow- 
ing population, whereas France, with a 
smaller and stationary population was 
unable to do so. At least one scholar 
foresaw the potential danger of that dif- 
ference. In a remarkable statement, 
penned in 1918, Savorgnan, an Italian 
student of population, said that it would 
be between 1935 and 1940 that ‘‘the 
Shadow of that loss in births’’ would 
hang most heavily over France. What 


that loss did actually mean to France in 
the crucial hour of 1940 no one ean 
measure. There is documentary proof, 
however, that German officials were well 
aware of the fact and they seem to have 
timed their attack to coincide with the 
very moment when France was weakest 
in manpower. 

England, on the other hand, employed 
a far-seeing policy. Utilizing the knowl- 
edge available at the time as to the high 
proportion of children which the younger 
segments produce, England adopted a 
recruitment method which made possible 
the maintenance of a relatively high 
birth rate during the war period. Briefly 
stated, England’s policy generally en- 
couraged child-bearing: (1) it deferred 
married men until the end of 1916, (2) 
it provided family allowances for men 
who married after enlistment, (3) it 
granted generous allowances to the wives 
of enlisted men and for each child, and 
(4) later, it made similar provisions for 
drafted married men. Largely as a re- 
sult of this recruitment policy, the 
United Kingdom was able to sustain its 
birth rate to a remarkable degree. Con- 
sequently, while France lost 1,040,000 
births during the War, the United King- 
dom, with a population greater by more 
than four million had only 
650,000 fewer live births than it might 
Moreover, with a faster-grow- 


persons, 


have had. 
ing population, England was able to re- 
pair the loss while France was _ not. 
Inasmuch as these differences bore re- 
sults in terms of effective manpower 
twenty years later, or between 1935 and 
1940, they gave England a greater man- 
power than it would have had if it had 
not followed that policy. And this extra 


strength may have been a decisive factor 
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in the resistance England was able to 
give Germany in 1940. 

In order to realize the effect on future 
manpower when youthful married men 
are called to arms, it is necessary to bear 
in mind that in the United States the 
younger mothers give birth to a very 
large proportion of all children. In 1930 
(the 1940 Census data are not yet avail- 
able), mothers between the ages of 
twenty and thirty-four, inclusive, pro- 
duced 72.6 per cent. of all live births. 
Moreover, within this group, it was the 
mothers between twenty and twenty-four 
who contributed the largest proportion. 
Since males on the average are three 
years older than females at first mar- 
riage, about three-quarters of all births 
oecur roughly when the fathers are be- 
tween twenty-three and thirty-seven, and 
within that group the greatest contribu- 
tion is made by men between twenty- 
three and twenty-seven years of age. Or 


if we take into consideration a more 


significant fact, age of conception, the 


men would be twenty-two to thirty-six 
years old for the entire group and 
twenty-two to twenty-six for the more 
productive element. 

In terms of future manpower, then, it 
is a very serious matter to call any con- 
siderable number of the married men 
between twenty-two and thirty-six, and 
even more so to call married men between 
the ages twenty-two and twenty-six. It 
is true that some of these men are ur- 
gently needed; still, the future strength 
of the nation makes it imperative to give 
some consideration to deferring them, 
whenever possible. It is a striking fact 
that Germany, though facing a far more 
difficult situation, is doing everything in 
its power to maintain or even raise the 
birth rate in the midst of war. 

For the United States the problem is 
even more acute because our military 
forces are stationed far away, which, in 
most cases, renders it impossible for men 
to return home even though on leave. 
Secause of this fact, the withdrawal of 
men of the specified ages cuts down 
births at a greater rate and creates more 
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of a loss in future manpower than jy 
countries close to the scenes of opera- 
tions. 

Likewise, the withdrawal from home 
of married women between the ages of 
twenty and thirty-two, even for essential 
war industry and service, is a matter of 
great concern, since such a procedure 
inevitably decreases the reproduction 
activity of these women. 

Our situation is even more serious be- 
cause the population of this country is 
fast becoming stationary, while the popu- 
lations of some rival countries are stil! 
gerowing rapidly. Our present rate of 
increase is barely enough for replace- 
ment, while that of Japan, for example, 
is considerably above it. sy «1970, 
Japan’s total population is expected to 
increase by about thirty millions, while 
that of the United States will add eight- 
een millions. And since the age strue- 
ture of the two nations is markedly dif- 
ferent, Japan will have an appreciably 
creater proportionate increase in man- 
power than will the United States. Any 
loss in births at present on the part of 
the United States will, therefore, be far 
more serious than that which Japan can 
experience. In view of these facts, the 
United States and Japan will face a 
manpower situation somewhat similar to 
that which France and Germany faced 
in 1940. This statement is intended to 
create alarm, but even more to stress the 
full import of the situation. Even if we 
should deal Japan a knock-out blow now, 
in the next generation, we may be obliged 
to confront a nation with an even greater 
manpower than it now possesses. 

As one authoritative voice 
pressed it, ‘‘With a large element of our 
able-bodied men in the armed services— 
and the consequent disruption of family 
life and postponements of marriage—the 
effective fertility of the American people 
is likely to fall below the level required 
to maintain a stationary population. 
Evidently, our population policy must be 
given serious consideration in the coun- 
cils that are guiding the nation through 
its problems in these difficult times. ”’ 


has ex- 





SNOW PERILS AND AVALANCHES' 


By Professor J. E. CHURCH 
METEOROLOGIST, NEVADA AGRICULTURAL EXPERIMENT STATION; PRESIDENT, INTERNATIONAL COM- 
; MISSION OF SNOW AND GLACIERS 


AVALANCHES or ‘‘valleyward’’ snow 
are a mountain phenomenon born from 
the instability of the snow and early 
named from their spectacular descent 
into the valleys. Their latent peril to 
travelers and habitations has spurred 
detailed study of the evolution of ava- 
lanche snow until under the leadership 
of Wilhelm Pauleke, followed by Willi 
Welzenbach,? Gerald Seligman and the 
Swiss Avalanche Commission,’ a science 
of snow structure has arisen. 

Snow lies between water and ice in 
the degree of its instability but ulti- 
mately approaches the latter. Its co- 
hesion, however, upon which stability 
depends, does not necessarily increase 
with age, but is rather a complex of 
several factors of varying degrees of 
potency active in the snow erystals and 
snow fields. Wide extremes for each 
with abundant exceptions must there- 
fore be assumed. 


FACTORS 


Basie among all factors associated with 
avalanches is density, including porosity 
and friction, and these are directly af- 
fected by temperature, humidity, pres- 
sure and wind. 

Density. The factor of density runs 

'This is the fourth in a series of articles by 
Dr. Chureh ‘“The Human Side of Snow.’’ 
The first appeared in February, 1937, the second 
March, 1942, and the third in March, 1948. 
?Pupil of Pauleke, who was lost in the Ger- 
man tragedy on Nanga Parbat, in the Himalaya. 

‘An avalanche film has been prepared by the 
Commission the of 
study and a supplemental film by the Swiss 
Army showing methods of rescue. Both 
in America in charge of the Internat. 
Comm. of Snow and Glaciers and the United 
States Quartermaster General’s Office. A joint 
sound film is being prepared from the two. The 
former film is available for loan. 


on 
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the gamut through wild snow, powder 
snow, packed snow, old snow or firn, and 
the sublimations, surface hoar and depth 


hoar. 

Wild snow, the product of low tem- 
peratures (Seligman suggests —15° C; 
5° F) and perfect calm, has an initial 
density of only 1 to 3 per cent. and 
resembles down, with the ends of the 
plumes just touching. Powder or fluffy 
snow represents the earlier or loose-lying 
stages of fallen snow. The points of the 
erystals interlock and cause a certain 
amount of initial cohesion. Packed 
snow includes primarily cemented snow 
Old 
snow or firn is granular and usually 
compacted. 

Surface hoar or ice petals provides a 
soft but stable surface particularly for 
ski but depth hoar or ice cup-crystals, 
which forms beneath crust deposits, acts 
as ball bearings beneath them when dis- 
This hoar known also as swim- 


such as sun erusts and wind crusts. 


lodged. 
snow is considered by Paulcke as ava- 
lanche material in itself. 

The mean relative density of the vari- 
ous types of snow and their porosity is 
recorded by the Swiss Snow and Ava- 
lanche Investigation and Parsenn Ser- 
vice in the table on the next page.* 

New snow may age quickly under high 
insolation or rain. The distinction be- 
tween old and new snow is in erystalliza- 
tion rather than in time interval. 

The figures in the table are for undis- 
turbed snow. The porosity represents 
the vapor-saturated air between the 
crystals. The percentage indicates the 
freedom of vapor movement 
through the snow 
effect in breaking 
snow erystals. 

4 Lawinen. 
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Wild snow 

Powder snow 
Weak wind-packed snow 
Strong wind-packed snow 


| 

Yew snow J 
New SI ) 
[ 


{ Depth hoar or swim snow 
| Dry packed snow 

{ Wet packed snow .... 

| Dry firn snow 

| Wet firn snow 


Old snow 


Ice 


Temperature and Rain. The effect of 
temperature will naturally vary with 
the season, 7.e., with the angle of inci- 
dence of the suns rays to the snow sur- 
face. The higher the sun, the more 
rapid will be its effect in maturing the 
snow crystals. Thus summer snow 
passes through the same evolution as the 
snow of winter but far more quickly. 

Furthermore, temperature changes 
are more abrupt and extreme at the sur- 
face of the snow than at depth. Freez- 
ing and thawing alternate at practically 
daily tempo as spring advances. Up- 
ward air currents in the snow deposit 
moisture at the surface and melt water 
is held in temporary suspension in the 
fernlike branches of the crystals. 

A fall of temperature below freezing 
immediately creates crust and tension; 
a rise in temperature, as in cloudy 
weather, may persist sufficiently long to 
round the facets of the crystals and even 
provide lubrication. Rain will acceler- 
ate the process. 

The crusts created primarily by tem- 
perature and rain are designated sun 
erust, rain crust, and film erust. The 
last is a very thin ice film over old snow. 

Depth hoar is regarded by Seligman 
as resulting from the freezing and depo- 
sition of snow vapor rising beneath an 
impervious crust, the size of the crystals 
depending upon the amount of unob- 
structed space in which they form. 
Their counterpart is a dry granular firn, 
or corn snow, resulting from the subli- 
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Absolute 
density porosity 
(water = 100%) (% air content) 
1-3 99-97 
3-6 97-93 
6-10 93-89 
10-30 89-67 
20-30 78-67 
20-40 78-56 
40-55 70-50 
40-70 56-24 
60-80 50-20 
91.7 0 


Relative 


mation of original snow crystals of an 
entire stratum. 

Wind. In the Alps and mountains of 
western North America the prevailing 
wind is from the southwest. Conse- 
quently the drift snow is accumulated on 
the shaded slopes and thus receives par. 
tial protection from the sun. 

Since the windward slopes are ex- 
posed to the full force of the wind, the 
snow there, except behind obstructions, 
is relatively thin. Since the speed of 
the wind is increased by compression at 
the crests and in the passes, the snow in 
adjacent areas is swept into the wind 
shadow on the lee, where it accumulates 
as snow cushions or ‘‘precariously 
perched drifts,’? and cornices. The 
latter are close-packed and cohesive. 

Wind packing, as demonstrated by 
Seligman,° is possible only if the wind 
is humid and below freezing, for the 
packing requires cementing icing-up of 
the grains. If the wind is dry the snow 
will remain loose, though fine grained, 
as in snow cushions; but if the wind is 
moist, the snow without further move 
ment will become compact. 

Wind slab as contrasted with 
crust has rounder grains, indicating 
ereater wear from drifting and is de- 
posited mainly on lee slopes in the null- 
point of the wind to depths of one inch 

5 Snow Structure and Ski Fields. However, 
Robert G. Stone (communication) doubts 
‘fas at night the coldness of the snow surfac: 
raises the humidity above it regardless. Hav 
seen wind packing in dry wind as well as moist.’’ 


wind 


this 
vo 
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QUIET SNOW AT 
to several feet. It is particularly un- 
stable and prone to crack, partly per- 


haps because of expansion from driven 


snow and vapor but mainly because of 
the vacant spaces beneath it caused by 
the settling of looser snow and the conse- 
quent removal of support. The usual 
line of discontinuity between wind slab 
and the crust below and the frequent 
presence beneath it of depth hoar or 
swim-snow increases its tendeney to slide 
if its marginal anchorage is broken. 
Gradient and Slopes. The gradient 
of the slopes at which snow deposits are 
stable depends upon the friction or co- 
herence of the snow erystals and snow 


)) 


strata. Snow slopes steeper than 22 
must be regarded with suspicion, says 
Seligman, though old firn snow will be 
stable at 50 But this is to be regarded 
only as a general rule, for wet snow ava- 
lanches have come down on a slope of 


only 15 


MOUNT 


NEVADA 


ROSE, 


He further suggests that the angel 
uncemented snow 


that of 


re} OSE for 


may well be 
earth. 
of 29 
earth only 17 
hesion only at 68 
The high 


evidently due to the slight film of wat 


, moist earth 45-49°, but very 
Dry sand will lose 


cohesion of moist eart! 


surrounding the grains and the loss 


cohesion in wet earth to excessive water 


causing lubrication or floatine of 


erains. Likewise moist snow should 
most cohesive and wet and water-soa 
Wild being aln 
impalpable, should 
tirely, while new powder snow, beeca 
of the interlocking of the plumes of 1 


snow. least. show, 


lack cohesion 


crystals, will be stronely coherent. 


Ls es 


sand in 


soardman points out, however, 


the 
trolling factor, has 


mass, where weight is a 


an angle of repose 0 


ary 


t 


9 


PO to 35 P 


C@rvstals 
ee 
uneonsolida e 


Drv earth has a maximum angel 


\Wwpt 
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her breaking strain than tension. 


rteen dans. 
ase In friction the rate of creeping in 


hlOusS Parts of the snow cover increases 
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whose facets are aneular, should 
be stable because of internal fric 
sticity. Compacted show, thouel 
ssine Cohesion, 1s subjected to inter 
stresses by its weight when lackine 
The 
to fracture if 
found that, 
compression in general has a far 
On 


ort. resulting deformation 


lead forced too far, 


under similar 


‘fel’ has 


the de 
Ona 


cave slopes, as the base of 


EY, cCOMpression will occur. 
of 33° snow is reported by Fank 


have crept eleven inches in 


However, because of de 


ser to 


Tinweise ll 


ul d 


R. Haefeli, **Schneemechanik mit 


Der Schnee 


lie Erdbaumechanik in 


Metamorphose, ?? 


PINNACLES OF 


BOWL 


DYNAMIC SNOW: 
ABOVI 


SUGAR 


NEAR DON 


with height above the eround. If inter 


rock ribs, shearing is) pro 


rupted by 
duced. The pressure as on trees or other 
obstructions la be extreme 

Change in temperature may create 
breaking strains as shadows strike a sun 
warmed slope and cause expansion by 
freezing. 

Anchoraq Lin 


vround and trees may provide sufficient 
the 


the early wintel 


anchorage to prevent movement of 


SHOW Crass slopes, so dear to the herds 
I summer, are a peril mm winter 
the America 


But 


hla 


In contrast, brush i pro 


Vides comparative safety Wn LeSS 


the Pots oft control are sufficiently hieh 
the 


to extend through Increasing Snow 


cover, SHOW Crusts may be formed above 


them and produce slip) planes upon 


Which newer snow may become very 


MOUNT LINCOLN 
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AVALANCHESS 
CORNICE, TWO 


LOOSE-SNOW 
UPPER LEFT, BENEATH THI 
NATURAL 
AVALANCHES WER} 


AT THI 


AVALANCHES CAUSES 3 


STARTED FROM 


AT THE LOWER RIGHT, TWO 


LOOSED BY SKIERS. 


unstable. Only when the snow falls 
sufficiently moist to be consolidated with 
the crust is the anchorage extended up- 
ward. 

However, melt water later in the season 
may be caught by the crust and cause it 
to become a plane of discontinuity, lubri 
cated for the descent of the overlying 
snow. Frozen ground, long @rass, and 
flattened brush may act in the same way. 
Sometimes melt water from steeper 
slopes ex posed to the more direct rays 
of the sun may accumulate on gentler 
slopes below and cause avalanches where 


less expected, 


TYPES AND SPEED 
In their most obvious forms ava 
lanches fall into three main classes: (1) 


‘This picture is printed through the courtesy 
und Lawinen-forschung und 


115, 


of Schweiz. Schnee 


well as those on 


Parsenndienst, as 


piges 


119. 
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avalanches, (2) 


wind-slal 


Loose SHOW 
avalanches, and (3) ice avalanches. By 
in the order of their seasonal appear: 

(1) Dry soft-snow avalanches 


2) wind-slab avalanches, and (3 ef 


thev are: 


snow avalanches. HTLowever, avala 
types are frequently complex and 1 
season varies with elevation, 
Loose-snow avalanches are less depe: 
dent on slide-strata than wet-snow 
lanches and may result merely from a 
SHOW. However. 


overburden of new 


hard-frozen under stratum will ereat! 
Increase their occurrence, 
The but 
winter avalanches is the wild-snow ava 
that 


and, by its snow-dust, may suffocate a 


most spectacular rare 0 


lanche flows even through forests 


man at a distance or penetrate close 
rooms out of its Immediate path, 

Snow cushions of loose powder SHOW 
slip readily on the crust on which the 
were originally deposited. Steep slopes 


whole fields of loose SHOW 


Sun-balls caused by the mois 


mav make 
unstable. 

tening of cold new snow by the sun a 
often the forerunners of dry avalanches 
The wind-slab avalanche has not only 

slip crust but also frequently a dept! 
hoar which accelerates its movement 
But 


caused by 


usua 
that 
break 


wet-snow avalanches are 
winds 
the 


down the cohesion of the snow erystals 


Warm moist 


crease the density of SHOW, 
and provide melt-water lubrication. 


Iee avalanches, akin to e@lacier cas 


cades, occur above cliffs or steep rocks, 
and are usually a glacier product. 
Blasts and Speed, The 


accompany avalanches and 


blasts tl 
sometimes 
break off trees far above the ground a} 
on either side of their course are caus 
the frontal thrust of the sn 
and the suction created by its passa 


both by 


The prerequisite for blasts is a lat 
cross-section of dense, swiftly travel 
snow. <As the velocity of the snow | 
creases at the foot of its slope, the bl 
may overtake it and travel far ahea 
even to the Opposite slope and cause 


additional avalanche there. 


' 
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he speed of avalanches is dependent 
the type and volume of the snow 
the smoothness and gradient of the 
erlaver. Dry powder-snow is fast 
damp snow is slowest. Owing to 
on the speed at the sides and _ bot 

is Slower than that of the center. 
Hence the surf-like movement of the 
s and the danger of beine drawn 
rit. J. Coaz gives a mean speed of 

0 kilometers (217 miles) per hour for 
ereat) Glirnisch powder-snow ava- 
he of March 6, 
we of 44 


meters the avalanche crossed a valley 


1898, on an average 


Ina total distance of seven 


? kilometers and climbed several hun 
ed meters up the opposite wall and then 
flowed baek. It started as a wind-slab 
ilanche. The descent lasted only a 
nute and twelve seconds but seven 
re minutes elapsed before the snow 
dust had settled. Mouein and Bernard 
estimate the speed of a wet-snow ava 
che at seventeen miles per hour on a 
slope of 45 
A volume of one million cubie meters, 
savs Seligman, is not uncommon for both 
powder- and wet-snow avalanches. 


PREVENTION AND AVOIDANCI 


Avalanches can often be stayed at 
their souree by creating an anchorage of 
terraces, walls, and 


Farther down their 


ntour trenches, 
reens of trees. 
deflecting walls can be con 
structed to detour them or split them if 
Where ava 
inche danger is cumulative, incipient 
alanches can be brought down while 


Ise, 


wildings are in the path. 


ineffective by cutting or explosives. 
Avalanches can often be avoided by 
ting the nature of the snow and the 
aracter of the weather. Avalanches 
most abundant in winter when the 
wis unstable and storms are frequent 
| changeable. At normal winter tem 


‘atures dry-snow avalanches come 
wn only six to twenty-four hours after 
Wall, when the snowflakes are losing 


hesion and one to two hours after the 


reappearance of the sun In spring, 


during periods of sun, wet-snow ava 
lanches may occur in the afternoon after 
the cohesion of the snow has been less 
ened. At night falling temperature will 
cement the snow again, but during a 
storm, avalanches may occur at any hour, 
However, no fixed rule can be eiven, for 
the impulse to avalanche movement. is 
complex and difficult to foresee 

Testing and Forecasting. Tests of the 
tendencies of suspected snow fields ean 
be made by perforating the snow to de 
termine the cohesiveness of its crystals 
and crusts. Pauleke inaugurated the use 
of a snow sampler one meter long with 
windows The Swiss Avalanche Com 
mission has installed meters to determine 
the pressure or creep of the snow and 
uses a field ram to determine snow re 
Tests of both 


sistance or cohesiy eHeSS 


tensile strength and compressibility are 
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STARTING AN AVALANCHE 
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Roy BE. Lindquist 
LITTLE COTTONWOOD CANYON, WASATCH RANGE, UTAH 
SNOWSLIDES OCCURRED ON RUSTLER MOUNTAIN, AT LEFT, IN APRIL, 1941. NOTE THE ALTERNATI 
OF OPEN SLOPES AND CLUMPS OF TIMBER. 


CONTOUR TRENCHING ON A SLOPE TO PROVIDE ANCHORAGE FOR SNOW 
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ade in the laboratory. Time pro- 
f the changing snow cover are kept. 
( the foundation of 

ded they can be used to interpret 






such profiles, 






w conditions at other elevations in the 





n. foreeasts of avalanche tendencies 





r prevailing or impending weather 





can be made. 
A hypothetical but classic forecast is 






by Seligman: 





Fine weather 

Thaw conditions up 
to 7.000 feet 

Rain up to 6,000 feet 
changing to 

Snow (8 inches fell at 


“Reb. 3—5 
Feb. 6 







Feb. 8 






Feb. 9 







5.000 feet ) with 
S.W. wind 
Keb. 10 Fine weather and 






temperatures of 
about —6° C. (21 
KF.) at night 







“The skier would know that up to 
7.000 feet the of February 9th 


would be well bound to its underlayver, 





SHOW 








having fallen wet on a thawed or wet 
surface. Therefore it would be safe as 
soon as It had settled. This would oe- 





ir ina day or two on south and in about 





hree days on north slopes, no very low 





peratures havine’ been recorded. 





Qn north slopes, above 7,000 feet, the 
fallen on old 





snow would have 
vder, the fine spell of February 3d to 
oth not havine been lone enough to build 







‘ust, except where the sun’s rays fell. 





'herefore here, too, it would be safe if 
total depth of powder were not ex- 
ssive; but he would bear in mind that 
the eight inches which fell at 5,000 feet 
ll probably be 12-15 inches at 9,000 


and more where drifted by wind, 








this oueht to be eiven time to settle. 





On south slopes above 7.000 feet all 


that 
fallen off as avalanches, well within 





SHOW was comine down would 






three to four davs’ erace which the 





r conditions merited. 
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note of the wind at 


‘*Havine made a 
the time of the fall, he would know, too, 
that most of the new snow on the south 


and southwest slones would be blown 
away, or packed hard, but he would exer- 
cise corresponding caution on north 


slopes where the snow would be lving as 


wind slabs or cushions of great depth.’’ 


RESCUE 


Two novelties in rescue of snow-moun 
mentioned for their 
extraordinary When traversing 
suspicious slopes the Swiss mountaineer 
unrolls a ball of twine that trails behind 


him to indicate the location of his body 


taineers should be 
value. 


in case he is buried by a SHOW slide. As 
in drowing, resuscitation may be possible 
if not too long delayed. 

victim down 
available, is 


In brineine a from the 


snowfields, a toboggan, if 
equipped with a pair of shafts made from 
his ski and ski-poles to steer and control 
it. Thusa sinele skier between the shafts 
ean easily and quickly make the descent. 
Without shafts, dual control, front and 
rear, by ropes would be necessary and 
valuable time and_= strength thereby 
wasted. 

If only one ski is broken and a ski com- 
panion is present, the mishap can be 
v adjusted by making up a three- 





quick 
legged party with the middle ski shared 
A lee band 
provides the essential consolidation. By 
this means in the High Sierra Nevada a 


mutually between the two. 


show survey party made its escape in the 
face of night to the shelter cabin several 
miles distant. Mutual balance and con- 
trol are essential but can probably be at 
tained better side by each than by riding 
tandem ona single pair of ski. Dogs suf 


ficiently small have ridden tandem to 


their master on a sinele ski, and a heavier 
master’s 


dog rode contentedly in- his 


knapsack, 


THE AMERICAN SETTING 


Although the Alps because of their 
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ipitous ridges is the home of the ava- 

he, many of the American ranges 

bor perils as great but less expected. 

sharp ranges of the Great Basin, 

h as the Wasatch of Utah, the Wal- 

a of Oregon, and the Ruby of Nevada, 

spectacular and tragic. © Winter 

suntaineers can select their time and 

ir course, but winter habitations and 

yW-SUrVeVOrs whose route and schedule 

are fixed have little or no deviation from 
latent danger. 

In the Wasatch on January 30, 1911," 


tremendous because from the upper cliffs 
to the lower cliff the air-line distance is 
one-half mile.”’ 

In the Wallowa and Ruby Mountains 
evidence of avalanche speed has been 
found in trees sheared off midway by the 
blast and in the latter a snow-survey 
course In the floor of the canyon has been 
littered bv snow débris. Parties should 
traverse the avalanche areas only at 
night or early morning while the snow is 
still frozen. Ultimately the snow sur 


vevor will ride over them in an autogiro 


RESCUE TOBOGGAN ON DESCENT UNDER COMPLETE CONTROL 


high up in Big Cottonwood Canyon ‘‘a 
slide began near the brow of a cliff where 
the wind for weeks had banked up the 
snows coming from the tops of the ridge. 
Breaking from its foundation under the 
influence of heavy rain, snow and slush 
rushed down the mountain, poured 
cross a guleh, which had diverted all 
previous slides, ripped away long-stand 
he trees, and rushed over a small see 


ondary ridge to drop off the edge of an 


S0-foot sheer cliff onto the buildings of 
the Utah Mines Coalition Company. The 


nomentum of the slide must have been 


Roy kK. Lundquist, **Snowslides and The 
uses’? (mimeo. ). Us Ss. 


Jan. 31, 1941, p. 11. 


Weather Bureau, 


or helicopter to the safer snowfields 
above 

Two tragedies in recent vears have 
occurred among snow-surveyors in the 
line of duty. Both were U. S. Forest 
Service men familiar with their routes 
and experienced in forest-craft But 
their deaths were unintentional suicide 

In the Wasatch Leo M. Mayfield and 
two companions were traveling along a 
contour trail at 7,000 feet elevation 
where outcropping ledges of about 80 to 
Ss) per cent, slope alternated with for 
ested slopes of about 60 per cent. As re 
ported to the author by George Stewart, 
‘The snow seemed to be rather unstable 


and it is reported that one of the men 
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OR CORNICE, 


PASS 
16 FEET 


IS 


THE ‘‘COMB,’’ 


was carried down the hillside 15 or 25 
feet in a surface movement of powdered 
snow. The men continued on but finally 
decided to give up work for the day be- 
cause conditions were unfavorable as it 
was snowing and low-hangine clouds 
prevented reasonable visibility. 

‘They retraced their course alone the 
contour trail and then followed the edge 
of the timber to avoid the place where 
the 
The party was so close to the timber that 
thes 
and held on to tree branches or kept a 


May 


Was 


snow had slipped slightly before. 


probably could have reached out 


short distance inside the timber. 
field, the 
apparently crossing over a rock outcrop 
three or 


who was leading party, 
four 
The 
that 
sounded much like the explosion of a 


which was concealed by 
feet of relatively loose, light snow. 
snow gave way with a report 
hieht field gun, and he was carried down 
that 
panions were unable to determine for 
the moment just had 
Then, too, the clouds, falling snow, and 


their 


the mountain so rapidly his com- 


what happened. 


flving powdered snow obscured 


VISION, 


IN WASATCH 
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Roy EF. Lindquist 
UTAH 
SNOW 


RANGE, 
THI 


HIGH. NOTE SLIDES BELOW. 


“Tt is difficult to escape the conclusion 
that 
probably 


this was a freak aceident and 


would not happen to another 
crew traveling the same country again 
In a thousand times. The point where 


Mavfield started the slide was limited to 


asmall area of exposed rock probably not 


more than fifteen feet square, and it is 
believed that had he traveled only a few 
feet above or below this point the slide 


His 


caused the snow on the rock to give wai 


would not have occurred. welglit 
suddenly and a eveneral slide occurred 
feet 


back of Mayfield where his nearest con 


There was no snow movement ten 
panion was located when the snow brok 
beneath him.’ 

“The passage of the slide through 
small group of fir trees and chen on to a 
tall 


maple suggests that slides are not con 


area covered with rather oak an 


mon in this area. But prior snowfal 
had covered most of the chaparral an 
melting and cold weather had produce: 
avery hard crust. Snowfall during th 
thirty-six hours prior to the accident ha 
or thre 


been heavy and probably two 


feet of powdered snow was deposited o1 





Out 


SNOW 
this crust. As near as we have 
able to determine the slide was con- 

to the newly 
had 


r to maintain it and the slide passed 


almost exclusively 


sited snow which no brush 
the frozen surface. 
‘It would be very desirable if a simpli 
code could be worked out to guide 
y parties, as no doubt many men are 
ned to this work with little previous 
the 


oft 


However, this was not 
with Mayfield party, all 
had had from one to four vears’ 
Then, too, the matter of fol 


erience, 
and 


perrenece, 
he prescribed trails needs to be more 


fully emphasized and compliance 


ide mandatory.”” 


The tragedy in the Jarbidge Moun 
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tains, Nevada, was fortunate in that two 
lives were not lost in place of one, Onkly 
by a rare combination of circumstances 
and superhuman streneth did the second 
member survive and escape a lingering 
death. 

Karl J. Wilkinson, Forest Ranger and 
Dale Rodies, miner, set out at the close 
of February ona four days’ snow-survey 
trip to the head of Marys River 
Nevada 


taineers and skiers. 


Basin, 
Both men were sturdy moun 
The summer route 
lav on the contour through Coon Creek 
Canvon rimmed above with pinnacles 
The day was mild but a light blizzard 
made close contact 


vision anda 


‘*Ranger Wilkinson remarked 


obscured 
desirable 
to Rodies that the snow appeared to be in 


AND COHERI 


rRAI 


yi) +f 
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Ernie Ma 
NEW WET SNOW SLIPPING ON ROCKS AND CRUST 
4 SPRING PHENOMENON ON NORTH SLOPE OF MOUNT LINCOLN (DONNER PEAK ). THE SLIDES PA 
OVER THE RAILWAY SNOWSHEDS WITHOUT HARM. 
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vood condition and was safer from 
tandpoint of snowslides than he had 
d it during the previous two vears.”’ 


Wilkinson’s dow was accompanying the 


(hey were therefore proceeding with 
onfidence alone the summer route and 
were rounding the steep slope of Windy 
Point when found himself 
struggling in an undertow of snow. 


Rodies 


When at the point of suffoeation he was 
thrown upward for a breath of air but 
was sucked back instantly to sudden 
oblivion, 

After consciousness returned—he_ be- 
lieves that it was fully an hour—he 
found himself pinned against a_ tree 
where air pockets in the snow had kept 
him alive. He struggled out with one 
ski still attached to his foot and the 
other broken. A few rods below he saw 
the tip of a protruding ski and followed 
it to Wilkinson’s body packed head 
downwards in the snow. The other ski 
was lost. As he dug, he found a furry 
mat on Wilkinson’s breast and threw it 
aside, It was the dog apparently dead. 

A touch of Wilkinson’s flesh showed 
the futility of further attempt at rescue. 
With his own face crushed in and weak- 
ened by loss of blood, he took the two 
remaining ski and struggled upward to 
the pass toward home. It would have 
been futile to proceed to the shelter cabin 
near at hand, for there was no telephone 
nor radio to summon help and anxiety 
would be felt by homefolk only after the 
lapse of four days. 

He was haunted by dread that his 
treneth would fail and night was near. 
ten he staggered down into Jarbidge 


_— 


Canvon to the nearest light. How he 


aped falling over the canyon wall 
iS a mystery. 

His hair is now gray, quickly turned 
his agony. Rescuers on their return 
the scene found the dog euarding his 
ster’s body. 

\t the final pass into Marys River 
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Basin Ranger Tom E. Brierley, Wilkin- 
son’s successor, found avalanche hazards 
as great on occasion as the others enroute 
The cornice here though solid in itself 
could harbor powder snow below and the 
slope Was too steep to make the reasecent 
vertically to avoid undercutting the 
SLOW, Since this Pass is the only feasible 
entrance into the basin, a substitute snow 
course is being laid out on the hither 
side to be measured when it is not safe to 
vo bevond. Instead of followine the 
summer route through Coon Creek 
Canyon, all parties should detour up the 
bed of Coon Creek below the possible 
reach of any slide. A thousand feet 
down and up is a low price for safety. 

The greater ranges of the Rocky Moun 
tains, Sierra Nevada, and the Caseade 
have their tales. At Telluride, Colorado, 
the Ingram Basin harbors a nest. of 
chronic slides that acquired names and 
made life at the mines a venture, <A 
boarding house was carried away. Of 
the inmates and rescuers 21 perished and 
some bodies were not recovered until the 
following July. 

The Ajax on New Year’s Eve un 
expectedly leaped over a cliff 700 to 1,000 
feet high and sucked a new home into its 
vortex. The new mill manager who 
found void where he had expected his 
house to be immediately returned to the 
flat land of Chicago. 

The Big Elephant because of its gentle 
slope had the characteristics of a glacier 
rather than a snowslide, but skiers across 
it could feel it move. Like the turtle and 
the hare, if outstripped the others in 
traveling five or six miles. 

At Donner Pass in the central Sierra 
every evidence seemed to pot to the 
consolidation of cornices bevond the pos 
sibility of release, as shown by the ae 
companyine illustrations of cohesion on 
rocks and roots. But a recent gale on 
Beacon Ridge at Soda Springs built out 
the cornice so rapidly that portions of it 
appear on the hillside like gigantic 
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snowballs stayed in their course and have 
hecome with the 
play ‘‘snowballs’’? drawn up the moun- 
tain for filming an Abbott and Costello 


confused seven-foot 


movie, 

These balls should be kept dlistinet 
from the slides on the northern face of 
Mount 


SHOW 


Lincoln caused by late spring 
falling upon melting. 
The pear-shaped forms are indicative of 


erust and 
soft-snow avalanches. 

That 
shown by the unexpected falling of the 
‘Roman Wall’? near the summit of 
Mount Baker in the Cascades and bury- 
LNSUS- 


COrnices may be treacherous is 


ing some of the members of an 
pecting group of mountaineers beyond 


recovery. 
THE ORIGINAL SAFETY First 


The writer’s life has been a series of 
have terminated fortu- 
nately, for even in his boyhood caution 


adventures that 


had been synonymous with safety last. 
But his dramatie introduction to safety 
first came early in an ascent of Mount 
in 1896. 


Vears 1 


Shasta—the first of the season 
The 
manuseript : 

‘*In 1896 to settle the question of the 
visibility of Mount Shasta the 
summit of Mount Rose, Mrs. Chureh and 
I rode horseback alone the crest of the 
Nevada 


Lassen 


narrative has lain some 


from 


Tahoe To 
Shasta, a 


Sierra from Lake 
Mount and Mount 
round trip of 600 miles and 31 days 
carrving our outfit on our saddles. 

“The unknowns of the trip caused me 
to sweat In my the eve of de- 
parture but the old assurance returned 


bed On 


as we gradually threaded the route under 
the continuing guidance of the solitary 
dwellers of the mountains.  [ sweated 
again as we lay in sleeping baes close be- 
neath Mount Shasta, which rose above us 
like the unscalable ramparts of Olympus, 

‘But the dav brought increasing as 
surance as the heights slowly descended 


feet. On the lone snow 


beneath our 
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slope below the Yellow Cliffs, \Myps 
Church had repeatedly fallen asleep from 
mountain sickness and as often I had 
evalloped down the slope to overtake and 
her 


persistently 


heavy climbing’ staff 


slipped 


brine back 


which from 

erasp Whenever she sank upon the snoy 
Finally, she was left alone to 
more slowly to the Thumb at 12,000 ft., 
whence a clear view upward was had of 
the Mount Shasta 
and downward into the great gulf which 
seemed to undermine the Thumb itself 
On a level with her eve stood the Yellow 


«| mb 


rounded summit of 


Cliffs, buttress of the summit, prepared 
like some titanic stave for the actors that 

were to Come upon it. 
‘*Meanwhile the euide and [| had reaa- 
ily gained the top and were returning 
her against thi 


plainly silhouetted to 


skv. The slope seemed gradual and we 


strode rapidly, swinging our staffs for 


ward to steady our deseent over shell ic 
which still carpeted the rocks. 
‘Suddenly my staff slipped from n 
erasp. Had I been too jaunty or had | 
underestimated the grip of a cripple 
I could see the staff descending 
toward the 


hana? 
like a disappearing line 
Yellow Cliffs beneath. 
I crouched, thinking to myself: ‘1 
ean overtake that staff and thrust it in, 
If not, thi 
and [| will go over the eliffs 
Then there flashed before 


eves the next morning’s edition of 


Instantaneous 


[ can stop and come back. 
staff 
eether.’ 
thy, 
San Francisco Eraminer bearing acr 


its front page in four-inch letters: 


THREW AWAY HIS LIFE FOR A PIKI 


‘T relaxed and gazed sound to rei 
that the burning ai | 
through my back with his blazing e) 

‘Suddenly the line drawn by my st 
staffless, | 
forced to follow my guide on heels : 


eulde was 


disappeared, Being 
wrists with stomach upward as the sa! 
way of traversing the icy slope to 
Thumb. 





SNOW PERILS AND AVALANCHES 


Ernie Mack 
WINTER CONSOLIDATION OF SNOW CORNICE 


HIGHWAY IN DONNER PASS. THE SNOW COVER WAS CUT AWAY BY A SNOWPLOW, BUT IT HAS 


EN REBUILT INTO AN OVERHANG BY COHERING DRIFT SNOW, THE FACE HAS THI 
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3 4 


‘*Here at the beginning of continuous 


snow, the guide started to gelissade to 
lower levels with the curt injunction for 
Mrs. Church and me to follow. We now 
had only one staff between us but could 
lose no time if we were to overtake the 
rapidly disappearing form of the guide. 
With a bit of burlap, we improvised a 
toboggan with myself as steersman and 
brakeman. To our astonishment the 
show was of a consistency to form ava- 
lanches that grew to moderate size but 
with quickly diminishing momentum. 
Thus by frequent change of avalanches 
created by leaping downward upon the 
show, we overtook the guide even as he 
Was untving the horses for the evening 


descent from timberline to the valley. 


VR 
> Na 
t ceeds oioetled 


Roy EB. Lindquist 
A HUGE MASS OF SNOW 


RESIDU!I FROM A SLIDE LAST WINTER, PHOTO 


GRAPHED LAST MAY ON THE SOUTH SIDE OF LITTLE 


COTTONWOOD CANYON, WASATCH RANGE, UTAH. 
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“That autumn the staff was reeov: 
at the base of the cliffs little injure 
its fall of 300 feet and was forwar 


to me as a memento. But like the 


pennant that fluttered at the head of m 
sleeping bag in later vears on the Green- 


land Ice, unthinking and vounger hand 
bore it off. Thus L have only m 
memory to keep me voung. We faile 
utterly at the time to realize the dyna- 
mite upon which we were riding.’ 


THe Home CALL 


That we do not live unto ourselves w: 
realized during the first winter tri 
made up Mount Whitney, the apex of 
continental United States, March 2-9, 
1905, but only later was this thorough] 
impressed by a member of the home com 
munity who protested against the undue 
worry caused to all. 

The journal’? was written in camp at 
Mirror Lake (10,450 ft.) 
out a storm, 


where we sat 


Sunday Noon 


“Our grove here is quite sheltered 
We shall spread our sleeping tent'? up 
side down on some tamarack supports 
by the side of a boulder and stay out the 


storm. 

Sunday Evening 
shelter of the rock in 
arrived in 


‘*In the 
storm which 
full strength we sit and hope. It may) 
be lone or short, but to-night, at 


has at last 


least 

it has become a blizzard. The air is | 
and the old 

powdery, while jets of snow are pouring 


The wind is whistling 


of snow tamaracks are 


from the rocks. 
in the trees, and a fine sprinkle of snow 
is falling from our rock over us as 


10 J. EK. Church, Up from the Land of L 
Rain to the Land of Snows, Sierra Club B 
7: 2 (June, 1909). 

11 The sleeping tent was torpedo in shape 
along the top for insertion of ow 


It was designed for cowboy 


split 
sleeping bags. 


on the range. 


















nder its lee. The fire is casting its 
ly glow in defiance of the storm. 
| can searcely see my lines because 
he water on the page. So I shall just 
the pencil through it. The page 
dry later. 

“This afternoon we went up the pali- 
sade to inspect the trail. Lone Pine 
Pass. where our route crosses the range 

13,000 feet, was faintly distinguish- 

in the clouds from where we stood 
above Mirror Lake. Across the amphi- 
theatre arose majestic Crag Alexander 
Winchell, which broods over our camp. 


Monday Noon 


“The barometer remains steady at 
10.400 feet. 

‘The snow seems to be so dry that the 
cold does not make it pack readily. Its 
drift, moreover, is considerable. We can 
ake the ascent unless warm weather 
starts the snow slopes to moving or 
inakes them insecure. 

‘“T saw an eagle this morning as I lay 
n bed, soaring round the brow of Crag 
Winchell. He soon alighted there. He 
seems to have his evrie on the crag. 
\larsh saw him soaring there two days 
avo, when we were at Lone Pine Lake. 


Monday Evening 


“The storm with its rear guard of 
slowly passing clouds has gone. Now 
» shall follow. A cold wind, however, 
son to-night. 

‘tT went to Lone Pine Camp this after 
oon to bring up more flour and pro- 
sions, and a heht tent. Our tracks of 
esterday were drifted over in) many 
aces. IT heard a bird today, but no 
iore drumming erouse. This seems to 
their matine season. As I was re- 
rning through Ibex Meadows, a faint 
illoo came floating to me down the 
uintain. My two hours’ leave had 
ipsed, and Marsh was signaline. How 
ird the sound of the distant voice is 
lien nature is so silent that the erack- 


Y of a twie’ sets the blood to sureine, 
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CRAG ALEXANDER WINCHELL 
EASTERN SPUR OF MOUNT WHITNEY FROM LONI 


PINE CAMP. ‘‘THE NOBLE CRAG NOW NEAR AT 
HAND WE HAVE NAMED CRAG ALEXANDER WIN 
CHELL. ’” 


‘*Despite my weariness, I ascended 
the palisade to 10,800 feet to obtain a 
photograph of Lone Pine Pass and Crag 
Winchell. 


becomes a knife-edged spur terminating 


Krom this point the crag 


Ina sheht pinnacle. The wind had now 
risen and was sending the dry snow 
curling over the faces of the granite 
domes of which the palisade consists. 
The track of vesterday was covered, and 
I seemed to be wading in a mass of meal 
erown treacherous by concealing the icy, 
slanting granite surface beneath. The 
rope mesh of my Bavarian snowshoes 
alone made my footing at all secure. 

‘*T finally waded through it all to 
where the last rugged but battered tama 
rack defied the wind. Stout it was but 
short, and its few limbs svmmetricalls 
erouped like an umbrella top. Here on 
a boulder overhanging Mirror Lake I 
placed my camera. There was small 
space to work on, and the wind was 
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had 


exercised not to step backward into the 


stinging. Care to be constantly 
Yawning fissures nor slip forward into 


down on the boulder with the tripod 


the amphitheatre below. finally sat 
astride my knees, but nearly succeeded 
in pitching the camera into my lap when 
I attempted to rise. I obtained, I hope, 
a fine cloud picture of Lone Pine Pass 
where the worst of our journey will be. 


) 


OC lock. Tue sday Morning 

‘The gale of vesterday abated toward 
The 
The 


SHOW 


midnight. The stars are brilliant. 
wind has veered to the southwest. 
but the 


We are now ready to 


ground is frozen solid, 
refuses to harden. 


make the final attempt. 


DETAIL OF 
SHOWING STRATA OF WINTER 


“(PLASTICITY 


ACCUMULATION W 


BECAUSE OF SHADING 


FROM ' 


IFIC MONTHLY 


Tuesday Bue ning 
“We have met Mount Whitney’ 


vance guard and retreated, but not 
The 
all, 
At sunrise we could 
down upon Crag Winchell. To the nort 
lay Mount Whitney like a giant platea 
On 


skirmish, 
after 
time over it. 


out a SHOW Was ¢ 


compact, and we made 


uptilted toward the west. its s 
mit the monument could be plainly s 
But to the sout 


where the least steep slope of the amp] 


we were beine forced 
theatre Cave access to the crest ot Mo 
Marsh, up of 


capped rock lay our course to Lone | 


whose knife-edee 


Pass. 
“So steep was the slope and so d 
that 


the snow we often clambered o 


Dick Land 
AND 
ITH 


rH 


COHERENCE OF SNOW’? 


WEATHERING AND MELTING, WHICI 


DIRECT RAYS OF THE SUN 
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Row Curtis hotographe) 
MOUNT WHITNEY (14,502 FT.) FROM THE AIR 
HSONIAN INSTITUTION OBSERVATORY ON POINT IN CENTER FOREGROUND. 
BEYOND EXTREME LEFT IN FOREGROUND 


ve boulders whose height and depth across” the State ‘al'fornia were 
re so concealed that we did not realize frozen Jakes, pinnacled mountains, anc 
ir size until the vieldine snow let us vallevs, bare and desolate in the fore 
back down their faces. Marsh had 9 ground and wooded in the distance—the 
receded me some little distance. When whole one vast snowy panorama. Our 
were well up the knife-edge, I sud route lav along the western side of the 
lenly saw him standing in a tiny gate Saw Tooth Crags where a ledge along 
v of reddish brown rock to which a the cliffs afforded scanty room for the 
arrow path of steeply slanting snow Lone Pine trail to reach the head of the 
forded the only approach. This was Devil’s Ladder, where it joins” the 
le notorious slide to Consultation Lake = Fresno trail to the summit 
hich Marsh had feared. By hugeine “The field of snow below the pass 
he wall and carefully tilting the inner — slanted dangerously downward to the 
owshoe to work it through the narrow Cottonwood Lakes, but, trusting too 
ace left between my outer leg and the much in our morning experience, we 


ill, | SOOT! succeeded in eed a place started to Stamp OUr Way across if This 


Marsh’s side in the pass. The barom time there was a strone crust below the 
er gave us the weleome information = drift snow, and our first plunge started 
at we had attained the altitude of ominous cracks in the snow above us 

12 950 feet. or only 1,500 feet less than This meant avalanches We immedi 
hat of the summit which we sought. ately became more circumspect Heel 

‘To the westward, deep, deep below — thrust after heel-thrust, slowly repeated, 


and extending, it seemed, almost as we faced outward and maintained a 
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A LAND-SLIP AL( 
HIGH SIERRA NEVADA, SHOWING T 


IN THE 


precarious balance on the slope, became 


exhausting, though we exchanged places 
every few rods. Often my pack over- 
balanced me, and a sudden fall inevita- 
bly resulted. But on every occasion the 
alpenstock, clutched rigidly by the head, 
was driven by the impact of my body its 
entire length into the snow and anchored 
upon it until Marsh 
stepped round my shoulders and beat a 
trail into which I could crawl to reeain 


The slide of two thousand 


me firmly. I sat 


my footing. 
feet into the 
meant bitter exertion to return over such 


depression would have 
snow to our present level, and there was 
no wood nor had we more than a tiny 
lunch, 

Here 
we found Lake View Camp, the old high 
with 


‘*The next slope Was quite safe. 


camp of the trail-makers, aban- 
doned camp stove and logs of wood. I 
suggested that we build a fire and spend 
the might. But Marsh declared that stay- 


ing here over night would become per- 
manent, 
“So we hastened on, only to be almost 


immediately arrested by an ejaculation 


ING A 
HIS UNUSUAL PHENOMENON FROM THE AIR. 


Roy Curt 


FAULT LINE 


from him as he pointed to the next da 
verous place—the ledge alone the prec 
pice. I offered to break the first part 
the trail if he 
But realized that the conditio 
of the ledge was dangerous far be 
expectation. The drifting 
filled the ledge full and was even the! 
For us to venture 


would break the secon 


we soot 


SHOW hi 


sifting over the edge. 
upon it would be to chance death in 
abyss beneath, one to five. This was not 
a bad risk, however, but from a pinna 
that overhung the trail we saw that 
ledge for fully a mile until it 
the shoulder of 


passer 
from sight around 
mountain was in similar condition, at 
to continue would be to repeat the char 
We | 
and if we had 

the pathw 


of eoine over every few rods. 
no shovel, 
have filled up 
behind us as rapidly as we cleared 


brought 
SHOW would 
ahead, or the snow would avalanche a. 
carry us over the verge into oblivion 
kinder fate than imprisonment on 

trail at 13,000 feet and higher on a w 
ter night without We rel 
tantly decided that the remainder of 


shelter. 





SNOW 


ey along this route was imprac- 
Je, and our decision was attested by 
lull boom of a rock that had rolled 
the ledge at our feet. 

The treacher- 
But in the dis- 


Qur return Was easy. 
ous snow had hardened. 
tant west masses of cloud were piling as 
hieh as heaven in fantastic like 
volcamle Marsh had the 
same formation the previous summer. 


forms 


fires. noticed 


LONE PINE, FRIDAY 


night, folowine our. at- 
tempt to gain the summit, a wildcat stole 
the bacon from the head of our bed. I 
could have tweaked its nose from where 
had I awake. Marsh left 


scraps for it as assurance that he bore 
It was time for us to de- 


Tuesday 


| lav, been 


it no ill will. 


part 


‘Late Wednesday morning we started 


down the mountain. Ibex Meadow was 


‘oo-devil’ sleds be- 
xood little stout 


Thev rolled over like eart 


. . ry 
firm for onee. Those 


devils 


Came 


little 


pretty 
devils. 


l 


wheels, side over side, end over end, 


down slopes through thickets along the 
bottom of the eanvon. When the slope 
was fairly steep, we rode on the pack ; 


when too steep, the sled rode with its run- 
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ners in the air. One sled stood the test to 
| nearly coasted over Lone Pine 


From Hunter’s 


the end. 
Falls in my enthusiasm, 
Camp, after hanging the loaded sleds in 
a tree, we tramped to Lone Pine. As we 
came up the lane through the willows in 
the 


waiting at the bars came swiftly to meet 


darkness, a silent figure in white 
my companion, while a little tow-headed 
in the honre gave him a hue that 
was enthusiasm itself. ] then 
that | had not urged him out alone that 
cliff. 


the home call is stronger.’’ 


fellow 
was glad 


The call of the wild is strone but 


however, moments in life 
life itself that 


few witnessed. Of 


There are, 
that 
none other or 
the 
Simpson and Odell’? from Nanda Devi 
(25.645. ft. the 
earth vet conquered by 


transcend visions 
have 
these 1s vision mostly inward of 
mountain on 
‘*After 


three-quarters of an hour on that superb 


highest 


Man: 


summit, a brief forty-five minutes into 
the 
hours of glorious life, 


which was crowded worth of many 


we dragged our 
selves reluctantly away, taking with us 
a memory that can never fade and leav 
ing behind ‘thoughts bevond the reaches 
of our souls’.”’ 


rH. W Ascent of Nanda der 


Tilman, The 


MEDICINE BRANCHES OUT 


New York Academy of Medicine 


rds itself not only 


properly 
as a society of physicians 
as a Its oftices are 
Doe 


social institution. 
ded in these days of storm and stress. 
ind nurses are leaving in droves for the 
ut. New occupations with new health haz 
s have appeared with new industrial proc 
s. More women are entering the factory. 
that the Academy's 
Arthur F. Chace, 
iid emphasize in his inaugural address th 
onsibilities that must be faced by 
health 


But he does more. 


It was therefore natural 


ntly elected president, Dr. 


medicine 


time when and morale are insepar 
Though the physician 
always minister to the individual patient, 
must learn to regard himself as one of. the 


culture. We 


anized world by the grace of the physician 


nv architects of our live in a 


} 


as by the grace of thre mist and 


Accordingly, Dr. Cl 


rram of 


‘ 
= 


as well 


eng 
heer, sketches 
whieh ealls for 
ndividual 
He is conce rned as much with t 


Modi 


hosp T 


action 


efficient treatment of 


as with immediate needs. 


voluntary 


thre plight ot 


longer count on substantial phila 


port, the relocation of migrant 


propel distribution of medical 


feet of nutrition and the occupat 


ment on masses of people all 


studied by appropriate 


Comm 


more ambitious has ever been 


med 


in this eountrs The Ne Ve 


consideration of a private 





WHEAT RAISING IN THE VENEZUELAN 
ANDES' 


By Dr. RAYMOND E. CRIST 


VISITING PROFESSOR OF GEOGRAPHY, UNIVERSITY OF 


To the middle-latitude dweller the low 
latitudes or tropics are usually svnony- 
mous with vast areas covered by im- 
penetrable rain-forests, whereas in real- 
itv climatic conditions are greatly modi- 
fied by 
world. 
this rule, and the tropical mountains 


mountains everywhere in the 
The tropies are no exception to 


are responsible for well-demarecated alti- 
tudinal life zones, so that in a few hours 
by car it is possible in ascending a moun- 
tain in the tropics to traverse all the 
climatic regions, say, between the trop- 
ical rainforest of Cuba, across the United 
States and Canada, to the tundra of 
Alaska. 

In the tropical lowlands bananas and 
sugar-cane grow well, at about 6,000 feet 
many of the crops of the so-called tem- 
perate zone thrive, and at 8,000 to 10,000 
feet potatoes and wheat are important 
crops. The wheat 
cuchies, in the upper Chama valley of 
the Venezuelan Andes, are marginal on 
the four counts of temperature, fertility, 


farmers around Mu- 


slope and precipitation. One must travel 


hundreds of miles to cross the transition 
zone between the rolling wheat-fields of 
lowa and the sand-hills of western Ne- 
braska, farther still to the steep infertile 
slopes of the Roekies or the sogey tree- 
tundra north of Winnipeg. 
Yet the wheat farmers of Mucuchies are 


less Lake 
almost within a stone’s throw of any one 
or all of these transition zones, which in 
width are lines, not belts, and beyond 
which farming is out of the question. 
One part of a field may be so rocky that 
plowing it is merely a process of tem- 

1 The field work on which this artiele is based 
from the John 
Foundation and 


was made possible by grants 
Simon Guggenheim Memorial 
the Graduate Research Board of the University 


of Illinois. 


* PUERTO RICO 


porarily changing the positions of the 
stones, another so steep that there will 
be a difference in elevation of three or 
four feet between the two oxen pulling 
the plow, still another so high and cold 
that in a vear of exceptional cloudiness 
the crop will not mature. And the whole 
area is apt to suffer from drought in dr 
years. 

Shortly after the Conquest many In 
dians were settled on reservations set 
aside for them ealled Reseuardos de los 
Indios, and they worked the soil on 
cooperative basis for several centuries 
These reservations were put on the ope. 
in the eighties of the last cei 
sold to individual farmers, 
Where the so 


is particularly infertile and the stee} 


market 
tury and 
usually in small plots. 


slopes have been incised by deep eullies 
cultural landscape has 
Mueh of this kin 


of land is passing from small to relativel) 


the whole 
shabby appearance. 
laree owners and is being devoted mor 
and more to pasture than to crops. As 
will continue to be econom 
But th 


this area are 


a result it 


cally valuable indefinitely. 


changes of tenure in 
less importance than what appears to be 
a slight change in climate. In the ol 
documents in which lands around Mi 
cuchies are deseribed, mention is often 
made of junecales, or tracts where rushes 


abound. At present no juncales exist 


The whole landscape has taken on 1 

aspect of an area characterized by am 

dle latitude steppe climate. 
Areas 6 OO00-foot 


tierras frias, vield only one harvest 


above the contol 


vear. Some soils are especially rock 
others are called pulpas, because of thi 
thick laver of humus and their freed 
In certain areas the la 


rocks. 


from 
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INTENSIVELY CULTIVATED ALLUVIAL FAN IN HIGH VENEZUELAN ANDES 
HIS WHEAT-GROWING AREA, PARTITIONED BY STONE FENCES REMINDING ONE OF NEW ENGLAND, 
NEAR-FREEZING NIGHTS ALTERNATE WITH SUN-DRENCHED DAYS. 


OLD-FASHIONED THRESHING TECHNIQUES IN THE MUCUCHTES REGION 
AS THE WHEAT IS SEPARATED OUT BY THE HORSES’ HOOFS, THE STRAW Is FOR WAY. 
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has been farmed out, in others it is still 
Particularly infer- 
( bar- 


remarkably fertile. 
tile fields are allowed to lie fallow 
bechado) for a year after the harvest, 
Oxen 
are pastured in such plots, and find a 
few sprigs of wild oats to feed on. Noth- 
ing further is done till August of the 
following year, when it is plowed again. 
In areas which are cropped each year, 


between October and December. 


without fallowing, the plowing is done in 
March or April, preferably after an 
invierno (shower). The plough is of the 
old Roman type, a long wooden beam 
with a stake driven through it, which 
barely scratches the surface. The wheat 
is sown broadcast, and the grains are 
usually covered by plowing again, or by 
hand, with a small shovel or paleta. In 
small plots and on the edges where oxen 
can not enter, the grain is always cov- 


ered by hand. Often the stand is too 


thick, and the competition between the 
plants is so great as to hinder their 


proper growth and development, thus 
diminishing the yield. 

The plow which 
scratches a trench as it 


use of a merely 


shallow goes 


WINNOWING THE CHAFF FROM THE 


WHEAT IN 


MONTHLY 


means that some of the grains are 
ered by so much earth that the spi 
are unable to reach the surface, and 
And 


rocky fields much seed is lost under 1 


erain is wasted. 


much seed 
stones. 
Once the grain is covered the farn 
task is done. The growth and matu 
ot the crop depend largely on the t 
perature and the amount of rainfall. |) 
a few instances weeding by hand is don 
when the foot hiel 
Ferns, hoyo (Lolium temulentum) 
But the 
wild oats (Avena sp.) is not, because the 
Andes 


wheat is about a 


other weeds are cleaned out 


millers, who in the have stone 
mills, have a preference for wheat wit! 
whitens the flow 


It probably does 


oats; they say it 
(blanquea la harina). 
tend to keep the flour dry and free fron 
mold. At all events most farmers allo 
this pest to grow freely with their wheat 
The harvest takes place between Sep 
tember and December, depending on tli 
elevation. The wheat is cut by han 
with a sickle. The day of the harvest is 
one of the big days of the year. Ever) 


one enjoys this all-out effort. The tin) 


THE UP-VALLEY BREEZE 
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ves, bound by hand, are piled up, 
nto big bundles with ropes, and then 
ied on human to 
en it has thoroughly cured, the grain 

threshed out by the age-old practice 


backs the stacks. 


lriving horses or oxen over the sheaves 
the grain has loosened and settled to 
eround. The threshing floors (eras 
de trillar), of tamped earth, are sur- 


When the 


sheaves are 


fence. 
weather favorable the 

spread out on the threshing floor and the 
If oxen are used they 


rounded by a stone 


IS 


animals driven in. 
are hitched to a sled on which is a heavy 
stone. This they drag round and round. 
If horses are used their hoofs are sharp 
enough to effect the separation of the 
wheat from the straw and chaff. One 
man urges them on with a long whip and 
loud shouts, and after several hours the 
process of threshing is over. 

When the wheat is threshed, the straw 
is forked off, and the wheat is separated 
the chaff by winnowing in the 
wind. The mass is thrown in the air. 
The wheat falls back on the threshing 
floor, and the chaff blown 
Then the wheat is swept up, put in sacks 


from 


iS outside. 


WATER MILL 


IN THE VENEZUELAN ANDES 


AT 


*) 
ededed 


of cocuiza (fiber of the Fourcroya Hum 


boldtiana) and_ stored usually in the 


The 


farmers put the grain in enormous sacks 


dwellings themselves. well-to-do 
of canvas or cocuiza which hold 20 to 30 
quintals—one quintal equals 46 kem 

or in huge bins, with an opening in the 
lower the 


pour when a little trap-door is opened 


part from which erain will 
The poorer farmers pile the wheat in a 
corner of the house, and if it gets damp 
it is placed on cowhides and dried in 
front of the house before being 


With such threshing 


sun in 


taken to the mill. 


techniques all kinds of impurities are 


of 
often 


mixed with the wheat, making it in 


ferior quality. <A later cleaning 
means a loss in volume of 10 to 15 per 
cent. of the original quantity. 

Thus in these cold, bleak highlands, so 
unlike what we always imagine a trop 
ical landscape to be, thousands of peo- 
ple spend all their lives in the process of 
Almost all 
the work is done by hand: planting, har 
transporting to the 
Only in the 


vetting barely enough to eat. 
vesting, threshing, 
house, and later to the mill. 
ploughing is the poor farmer aided by 


SAN RAFAEL 





TS Ya 
oO 


the patient ox. But the most regrettable 
factor of all is not that all energies are 
devoted to making just enough to keep 
body and soul together, but rather that 
when everything produced in a given 
area is used up almost at once, the pos- 
sibility of capital saving and accumula- 
tion, and the subsequent improvement in 
farming technique thereby made pos- 
sible, is either remote or entirely out of 
the question. 


” 
ie 
om “a? 
TYPICAL MIDDLE CLASS FAMILY 
IN SAN RAFAEL, NOTE EROSION GULLIES IN STEEP 
WHEAT-FIELD IN THE BACKGROUND. 


Is there a solution to the problem pre- 
sented by these people who are engaged 
in what in many countries would be con- 
That it 


can not be solved if regarded as a purely 


sidered submarginal farming? 


local problem would seem to be self-evi- 


dent. What then can be done? The 
state can impose a high tariff on wheat 
which will make it possible to keep the 
prices of Andean wheat high. But as 
the Andean agricultural population in- 


ereased the tariff on wheat would have 


THE SCIENTIFIC MONTHLY 


to rise in proportion, a rise that can not 
eo on indefinitely if the good of the rest 
of the Venezuelans is to be considered at 
all. It would seem certain long-range 
plans will have to be worked out. The 
present arrangement is uneconomic ji 
the extreme—thousands of people are 
precariously anchored in areas that 
barely feed them. If the good of these 
people is the desired end, many of them 
must migrate. The question is, where? 
They must find employment in_ public 
works will themselves 


many times over in a short time—in in- 


roads pay for 
dustries, which may be either privately 
or federally owned and operated, or on 
land still to be wrested from the rain- 
forest or ‘jungle’? in the hot lowlands. 

The state can and does commandeer 
wealth, people and their services in the 
task of defending itself against enemies 
from without. But there may be poten 
tial enemies within a state more danger- 
ous to its continued existence than those 
beyond its borders. Hungry individuals, 
either submarginal farmers in a rural 


slum or unemploved workers in the 
slums of a city, are the vandals created 
by advances in technology in the twen- 
They have only to find 


into their so 


tieth century. 
reintegrated 
ciety, to become forces working toward 
of centrifugal 


work to be 


close-knit union instead 
forees working toward disunion. 

Higher still than the wheat, above the 
upper limits of cultivation a few wander- 
This is 
the paramo, the epitome of sterility, of 
death. <A that meanders 


across the over-deepened bed of a former 


ing shepherds graze their flocks. 


stream how 
glacier babbles along to the placid lake 
formed behind the 
The water is ice eold, and the whole lan 
scape seems to ery out that it has lost 


terminal morain 


never had, its fruetifying power. Thi 
are no trees. The air is clear, the s! 
as blue as any sky of Italv above 1 

great peaks, democratic in their 13,000 
feet elevations. Here one feels dwarf 
overcome by the magnitude of the ruge 


Gothie peaks that silently strive upwa 
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MEANDERING 


RAISING IN THE VENEZUELAN ANDES 


OSS THE HIGH TREELESS PARAMO AT APARTADEROS 


I 


STREAM FLOWING INTO GLACIAL LAKE, AND TERMINAI 


EARLY MORNING DOWN-VALLEY VIEW 


THE AGRICULTURAL EXPERIMENT STATION AT MUCUCHIES. 


HAS MANY CH 


ARACTERISTICS OF A MIDDLE-LATITUDE STEPPE, 


RUGGED RELIEF, TO THAT OF THE DAKOT 


SED herd 


ood 


MORAINE TO RIGHT. 





toward the infinite. This tropical tundra 
supports prickly mosses and hardy 
shrubs a foot or so high. The lion’s 
share of the vegetation consists of the 
velvety-leaved frailejon, a giant dande- 
lion, the white or cream-colored center 
leaves of this mullen-like plant forming 
the only bright note in a grayish drab 
landscape. The frantic pounding of the 
heart at the shehtest exertion makes one 
too keenly aware of the elevation. But 
nature is not only inert but almost sound- 
less. No song bird cheers the traveler 
with his notes. A few flies get warmed 
up enough to buzz around a few hours at 
mid-day. The actinic rays of the fierce 
tropical sun, with only clean thin moun- 
tain air to act as a filter, mercilessly 
scorch even the toughest skin. Yet shade 
temperatures never get much above 50 
or 55° F. 

But the narrow paramo at Aparta- 


deros is traversed not alone by a few 
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g 
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* *r4 


: : 


CUTTING WHEAT BY HAND 
ON THE STEEP, ROCKY INFERTILE SLOPES NEAR MUCUCHIES, 
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nomadic shepherds. The narrow \w 

line seen in the distance is a trail, al 

which moves slowly a train of pack mules 
followed by the driver in his he; 

poncho of gray wool. This narrow st 

of land separates two geographic units 
which are well developed—the fertile 
Chama Valley and the great grass plains 
or Llanos, of the Orinoco Basin. The 
potatoes, wheat and temperate zou 
vegetables from the mountains move 
across this paramo to the plainsmen on 
the other side, and the cattle from th: 
sparsely populated Llanos cross here 01 
the way to the slaughter houses in tli 
densely populated mountain valley. The 
pack trains and herds of cattle have worn 
smooth the trail across this 10,000-foot 
pass. <A highway would facilitate this 
exchange, but trade does not wait on thi 
construction of highways, and is no rr 
specter of what might be considered ‘i: 


9 


superable barriers. 
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GASOLINE FIRES OF ELECTROSTATIC ORIGIN 


By Professor ROBIN BEACH 


HEAD OF THE DEPARTMENT OF 


BROOKLYN POLYTE(¢ 


In these heydays of the saboteur, im 
nlements of war are being stealthily, but 
ievertheless systematically, destroyed in 
heir making by the human agencies of 


nimieal forces. Where future malicious 


attacks by these diabolical powers may 
occur on the home front can be neither 


predicted nor anticipated—a_ typical 
wneertainty that is characteristic of the 
luman element. This is not so, however, 

certain physical agencies which like- 
vise are active sources of costly destruc- 

m, and which are also effective forces 

impeding the progress of war-time in- 
dustrial schedules. Being physical, 
rather than human, agencies, their be- 
havior under prescribed conditions is 
capable of accurate prediction, and yet 
through the repetitious attacks of an 


errant physical agent, such as static elec- 


tricity, for example, inexcusable economic 


wid human losses are permitted to occur 
losses which accumulate into alarming 
dinual proportions. These resources 

id largely be conserved by the prae- 

‘e of preventive measures rather than 
by condoning destruction and then ap 
PIN Ing’ costly remedial methods. 

Sparks resulting from electrostatic dis- 
charges have blown up munitions plants, 
aid they have fired or exploded factories 
evoted to the manufacture of 
starch, sugar, chocolate, paper, powdered 
rubberized 


cereals, 


minum and magnesium, 
bries, sulfur products, anestheties and 
<tiles—to name only a few of the more 
nmon examples. Fire losses in indus 
which 


static sparks produced by industrial belts 


originate from the electro 
he, aggregate approximately four mil- 
i. dollars per year. Petroleum distil- 
es, In manufacture, in transportation 
iin use, top the list of products most 


ELECTRICAL ENGINEERING, 


HNIC INSTITUT! 

susceptible, as a group, to the fire and 
explosion hazards of static electric sparks, 
and since easoline is one such petroleum 
product which is manufactured and used 
In vast quantities, naturally the number 
of fires from this cause is relatively large. 
Generally direct evidence of the origin 
for these fires, if any existed, is destroved 
in the burning, and the investigator of 


these casualties is confronted with per 


plexing problems in attempting to estab- 
and irrefutable chain of 


strong 


lish a 
circumstantial evidence. He may glean 
his information in part from careful and 
observation, and in from 


eritical part 


theoretical research—strenethened, when 
possible, by the corroborative support of 
laboratory tests. 

The 


strangel\ 


fires from electrostatic origin, 


enough, almost invariably 
oceur by reason of the violation of some 


The 


which so 


safety practices. 
importance of this 


often leads to costly fires, is illustrated 


well-recognized 
situation, 


in this article by the citation of a number 


of cases where fires of strange origin, 
appearing even mysterious at first, have 
been traced to static electricity. 

Case No. 7. 


into an estate one dry spring day to de 


A tank truck was driven 
liver an order of gasoline to an under 
eround d590-gallon storage tank at the 
side of the garage. The driver, a careful 
through the 
routine of connecting the grounding wire 
to the 
inserted the nozzle of the 


operator, went approved 


the truck vent 
then he 
hose into the fill pipe of the tank; 


from pipe of the 
tank ; 
and 
after this, he connected the other end of 
the hose to the outlet of one compartment 
of the truck. This done, he opened the 
discharge valve at the truck which per 


mitted the gasoline to flow into the tank 
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FIG. 1. ‘‘ELECTRICAL CIRCUIT’? 

APPROXIMATE EQUIVA 
WHICH ELECTRICITY 
TRUCK TO THE UNCHARGED 
HIGH 

ROAD BED REDUCES 
MERI 
AMPERE. 


rHIS DIAGRAM SHOWS THE 


CIRCUIT BY 
CHARGED 


LENT FLOWS 
FROM THI 
RESISTANC} 
THE 
TRICKLE OF 


UNDERGROUND TANK. Ht 
THE DRY 
OF ELECTRICITY TO A 

10-8 


‘rR’? OF FLOW 


ABO 


In about a minute and a half, after about 
75 gallons had been discharged, fire burst 
out of the vent pipe. 
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FIG. 2. THE GROWTH OF VOLTAGE 
THE CHARGING TANK CAPACITOR. rit 
WAS 


ACROSS 
ABOI 
IGNITEB 
MIXTURI 
FLOW. 


PAINT PUNCTURED AT 


» O00 


INSULATION 
AND THI 
INFLAMMABLE GASOLINE VAPOR-AIR 
GASOLIN}I 


VOLTS, ENSUING SPARK 


THI 
AFTER 


ABOUT YO SECONDS OF 


THE SCIENTIFIC 





MONTHLY 


The alarmed driver, who was neat 
the truck preparing 
shut off the vy: 
drove out 


front end of 
sales slip, quickly 
the 


The fire subsequently sprea 


started eneine and 
danger. 
the 


ever, 


and other buildings, |} 


varage 
and extensive damage resu 
The cause of the fire gravitated int 
ostensible mystery to various emin 
investigators as each eliminated, on 
one, all the possibilities of the ordin: 
sources. The author was finally ca 
upon to study the problem and _ to 
termine, if possible, the cause of the fi 

Suspecting static electricity as the 
cendiary agency, the author conduct 
lenethy research into the then unkny 
factors basic to the electrification of r 
ber-tired vehicles. The study showed 1 
a large truck running on a dry highwi 
could readily become electrified to 
hieh voltage of 15,000 to 25.000, or n 
volts from the friction of the tires 
the roadway, and that subsequently 
truck body, at standstill, could ret 
much of the electric charge, under fa 
able conditions, even for hours. 

An amazing discovery showed thi 
derground tank and its connected p 
to have been inadvertently, but nevert 
less thoroughly, insulated = from 
eround by the multi-lavers of titan 
oxide and asphaltum paint. This pa 
ular type of paint was found by chen 
and electrical tests to serve as an e) 
lent dielectric, thereby eausing the ft 
to become an electrie capacitor in 
the 


plates and the ground the other I 


insulated metal formed one o 


with respe 


dition, the truck body 


eround constituted another—a chat 


capacitor, in which the metal of 
truck and the ground was effectivels 
sulated frem each other by the dry 

The capacitance of the truck for st 
electricity was of the order of 800 n 
while that of the sto 
half this value. JAs 


microfarads 
tank was about 
eround wire and the wire-enmeshed 

conductively connected the truck to 
insulated tank, electricity began to f! 








eal trickle, from the highly charged 
ng tl k into the uncharged tank capacitor. 

Valyt (he physical arrangement of the truck 
out | tank, as well as their equivalent elec- 
reac i] circuit, are shown in Fig. 1. 


he growth of the charge which ae 





sulte ulated on this underground tank 
nto a ipacitor was, In this instance, very slow 
minent because the series resistance interposed 
one } nto the electrical circuit by the inter- 
dina) ntion of the dry roadway materials 
calle was exceedingly great, and, in conse 
to de quence, the resulting voltage between the 
he fir tank and the ground also increased 
the j) slowly. This voltage characteristie is 
eted ; shown in Fie, 2. As the voltage attained 
knox sufficiently high value, about 2,000 
f ul volts, to puncture the insulating paint, 
d that the ensuing spark ignited the combustible 
rhwa xture of the expelled gasoline vapor 
to t] ind air which had seeped into the inter 
mor stices of the soil about the tank. The 
; witl flame was at once propagated back to the 
Ny ft] source of the outflowing vapor through 
sila the vent pipe of the storage tank. 
Pax Had the tank not been insulated from 
ground by the paint, or had the vent pipe 
, extended to a height of ten feet above 
nines the adjaeent buildines, in order to dissi 
sat pate the vapors harmlessly into the at 
mosphere, the fire could not have oc 
ni rred, 
art Case No. 2. In this instance a tank 
™ truck was likewise delivering gasoline 
xX to a 550-gallon undereround storage 
kas tank at the filling station of a large 
whic] rage. The driver maneuvered the 
f tte ck into position near the fill pipe, 
ch extended about six inches above 
und directly alongside the main en 
, ince to the garage. The hose was con 
) ted in the customary manner—the 
se nozzle being placed in the fill pipe 


st, and then at the other end screwed 
an outlet from one of the compart 
nts of the truck. No grounding wire 
the truck was provided in this case. 
about a minute and a half after open- 
the valve at the truck to discharge 
frasoline, fire burst out of the eom- 


low. ed fill and vent pipe, burning balloon- 
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f about five feet. 


shaped to a height ¢ 
Before it 


driver excited] threw the hose out of the 


eould be extin@uished, the 
fill pipe, spreading gasoline and flames 
into, and around the front of, the garage 
The 


the garage and showrooms, both contain 


ensuine fire completely destroved 
ing several vehicles, a lubritorium, quan 


tities of supplies and the office 





RIG. COMBINED VENT AND FILL PIPI 
SHIOWING: ] HE HOSEHI D Ri rING ON I 
USTY AND DIRTY FILL HEAD, (2 HE PO oO 
OF THE HOSE NOZZLE IN THI PIPE AND 
LOCATIONS WHERE THE SPARI CO »OoU' 

o THE GROSS INADEQUACY Ot} I \ 

VENT HAVING ABO 1/15TH Of HE CRO 


In the absence ot ani ordinary SOLLPCeS 
the 
vapor and air, the origin of this fire also 
Although 


was allowed to 


of ignition of mixture of gasoline 


seemed a complete mystery 
the engine of the truck 
run, ill-advisedly, during the transfer of 
the 
nated as a likely cause of ignition 


elim) 
When 


the author made his investigation of the 


nevertheless it Was 


vasoline, 


042 


premises, performed certain electrical 
tests, and learned what pertinent facts 
were available, he believed statie elee- 
tricity to be the cause of the fire here, 
too, largely because of certain peculiar 
circumstances which he discovered. 
The use of the combined fill and vent 


pipe, as illustrated in Fig. 38, 


is a viola- 
tion of the safety codes of every oil com- 
pany and protective agency in America. 
This combined unit was installed many 
vears ago when gasoline was laboriously 
bucketed from the trucks, and it was not 
changed with the advent of the modern 
high-speed filling operations which com- 
monly employ two-inch hose that dis- 
charge gasoline at the approximate rate 
of fifty gallons per minute. This vent 
pipe, whose discharge area was less than 
7 per cent. of that of the fill 


venting 


pipe, Was 


utterly incapable of the tank 


ae) 
FIG. 4. 
rHE LINCOLN 
ON THE RIGHT) 
SHOWN A‘ 


rPRAILER OF 
THI 
EVEN 
HEAT 


HIGHWAY. THI AN 
WAS EXPLODED BY 
LEFT 


INTENSE 


ON 


Ht 
FROM 


rut 


CARRIER 


rit 


Ra: 
et 
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CONCRETI 
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while it was being filled, and so the gas 
line vapor exhausted from the tank 

addition, through the fill pipe 
to be 
and producing a most 


Causing 


gasoline spray carried upwar 
hazardous co 
tion for the starting of fires. 


While thro 


the hose line, it acquired by friction 


easoline was flowing 


positive electrification, electricity whi 
discharged to ground as rapidly as th. 
vasoline entered the tank; but the 
responding negative electrification in th 
hose was impounded there and on th 
metallic structure of the truck, in part 
because of the insulating properties ot 
the tires and the dry roadway, and, in 
part, by an unanticipated phenomeno: 
which occurred at the hose nozzle. The 
nozzle was an oxidized section of pipe ot 
one and three-fourth-inch diameter whic 
extended about twelve inches down int 


“aN 


. 
ee 


LEVIATHANS OF THE HIGHWAY 


ARTICULATED GASOLINE TANK TRUCK SHO 


ric SPARK FROM A LARGE PASSING TRANSP¢ 


HIGHWAY FOR 100 FEET WAS RUINED BS 


RNING GASOLINE. 





1e OASH-. 
ank, in 
-ausing 


pwards 


hrough 
‘tion a 
Which 


as the 


nd, in 
nHenon 

The 
ipe of 
which 
1 into 











head 


two-inch fill pipe. Where the hose 
ead rested upon the rusted steel plate 

ch formed the head of the fill pipe, the 
nterposed oxides and grains of sand or 
would effectively insulate the hose 
1 from the fill head; and, in addi- 
n, the lower end of the nozzle would be 


insulated from the fill pipe by the inter- 


vening films of the splashing gasoline— 


s laboratory tests proved conclusively 
at gasoline was an insulating fluid con- 
lerably superior to the best grades of 
ransformer oil. The impounded nega- 
tive charge on the insulated truck body 
uid hose increased in amount about pro- 
portionately with the flow of the gasoline 
until, finally, the resulting voltage to 
rround attained a value of several thou- 
and volts, sufficient to cause a spark 
‘rom the hose nozzle either to the fill 
head or to the fill pipe within. This 
rk initiated the fire. 
Here, too, the fire could have been pre- 
nted by the employment of safety prac- 
tices long since recommended by the 
National Board of Fire Underwriters and 
ther safety-promoting agencies. The 
ise of a grounding wire, during the un- 
loading of the gasoline, from the truck 
an appropriate ground terminal, say 
n a water pipe, would have caused the 
lischarge of the negative electricity as 
rapidly as it formed. Or, had the vent 
pipe from the tank been a separate pipe, 
lischarging the vapors harmlessly into 
the air at the recommended distance of 
ten feet above the roof of the garage, 
fire would probably not have occurred. 
The most effective means of all, though, 
nd one which actually eliminates the 
azard of fire, would have been that of 
he “‘serew-in’’ type of hose nozzle, as 
w required by law in several of the 
This, 
nlike the loose type of nozzle, screws 


to the fill pipe to form a perfect ground 


arge and more progressive cities. 


‘the discharge of static electricity. 


Case No. 3. A certain new garage of 


large publie utility, which accommo- 
ited and served about two hundred 
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automotive vehicles, had just opened for 


business. During the first week of opera- 


tion, an example of ill-advised practice in 
the simple process of refueling automo- 


tive vehicles, in this case an executive’s 
luxurious car, served to drive home a 
lesson in ‘‘safety first.’’ The car was 
driven into the garage property one 
crisp winter’s afternoon, stopping at the 
out-of-door gasoline pumps for refuel- 
ing. The attendant, who was new at the 
job, first removed the cap from the fuel 
tank of the car, and then reached for the 


fill hose. As he 


near the tank, a spark Jumped from the 


brought the hose nozzle 
highly charged car to the grounded hose 

‘le, ignited the inflammable mixture 
of gasoline vapor and air, and caused the 
expensive car to burst in- 
stantly into flames. 

A trained filling station operator, gen 
erally unobserved by the occupants of 
the car because it is done so casually, 
first touches the bare metal of the ear 


with the end of the hose nozzle, before 


removing the cap of the fuel tank, in 
order to discharge harmlessly any elee- 
tricity from the vehicle; and then he 
lifts the cap, after which, with immunity 
from fire hazard, he inserts the nozzle 
into the fill pipe of the tank 
Thus the 


found from these and other instances, 


Conclusions. author has 
where fires have resu!ted from the hand- 
linge of @asoline en route to its destina- 
tion, that ordinary precautions against 
fire hazards or recommended practices 
in its handling were either abandoned or 


Such flagrant 


ignored. violations of 
recognized safety practices are continu 


ally taxing industry with high economic 
tolls tor eostlv pl Vsical dama rFeS aS well 
as all too frequently resulting in irre 


parable personal injuries. State and 


municipal codes of regulations to govern 
the safe handling of gasoline and other 
highly inflammable products should be 
1 

d be rigorously 


instituted, and they shoul 
enforced for the welfare of all and the 


conservation of life and property. 








MAN’S MULTIDIMENSIONAL ENVIRONMENT 


By LAWRENCE K. FRANK 


NEW YORK CITY 


MAN finds himself in a series of envi- 
ronments to which he exhibits varying 
degrees of contingency. If we view 
human activity as occurring within a 
series of fields of which man’s behavior 
may be regarded as a function, we may 
take one large step toward clarification 
of the and conflicts 
among students of human activity. 

We may recognize initially therefore a 
number of environments, namely: 

(a) The geographical environment of 


present confusion 


nature. 

(b) The internal environment of the 
mammalian organism. 

(c) The cultural 
group life. 

(d) The social environment of com- 


environment of 


munity living. 

Zach of these environments conditions 
the functional the activities 
and the conduct of man, but with vary- 


processes, 


ing degrees of coerciveness. 


THe GEOGRAPHICAL ENVIRONMENT 
The basic geographical space, our nat- 
ural environment in which all organisms 
exist, may be conceived as a series of on- 


going processes and events—physical, 


chemical, biological—which occur in 
sequential patterns in accordance with 
the fundamental transformations of en- 
ergy. More generally, we may speak of 
organisms existing in geographical space, 
subject to gravitation, radiation, baro- 
metric pressure, heat and cold, and all 
the many impacts to which they are ex- 
posed in their several life zones. Consid- 
eration of this geographical environment 
and its meaning for human activity has 
been directed largely to the more dra- 
matie events that have brought either 
disaster or good fortune to man, with a 


consequent neglect of the continuous de. 
pendence of man upon the operation of 
these ongoing processes and events for 
his continued existence. 

To say that we are waiting upon 
broadly conceived formulations of man’s 
relationship to the natural environment 
is merely to recognize how greatly we 
need a new conception of the relation of 
man to the universe and realization that 
man is a part of nature, not outs‘de 
nature, as our theological traditions have 
for so long insisted. As Alfred N 
Whitehead has so cogently remarked 
“It is a false dichotomy to think of 
nature and man. Mankind is that factor 
in nature which exhibits in its most in- 
tense form the plasticity of nature.’’ 

The evidence is slowly accumulating 
in support of the conception of man as a 
cosmic resonator to a wide variety of 
energy transformations so that he is con- 
tinuously absorbing, directly or indi- 
rectly, energy in different intensities as 
in sunshine, ultraviolet, electrical energy, 
infrared rays, ete. Moreover it is being 
shown that man is precariously depen- 
dent upon an adequate supply of the 
various minerals necessary for organic 
functioning and the various vitamins 
which he cannot manufacture for him- 
self. How dependent man is for the con- 
stant supply of these substances is shown 
by the way in which his health and his 
sanity are threatened, it not lost, after 
any prolonged deprivation thereof. 

To understand adequately man’s rela- 
tionship to the geographical environment 
of nature we must realize the many im- 
plications of man’s mammalian ancestry, 
recalling the millions of years of evolu- 

1Cf. Alfred N. Whitehead, ‘‘ Adventures 01 
Ideas.’’ Macmillan, New York, 1933. 
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tionary development, both in the mam- 
malian and in the pre-mammalian forms, 
through which he developed the capacity 
for existing in this geographical space 
and maintaining his amazingly compli- 
cated physiological processes, including 
reproduction, that are necessary for 
man’s continued existence and perpetu- 
ation. Only recently have we begun to 
vain any understanding of these mam- 
malian processes which are being re- 
vealed as the slow achievement of succes- 
sive evolutionary forms culminating 
apparently in mammals and especially in 
man who has the widest range of exis- 
tence of all mammals, from the arctic 
eold to tropical heat, from high altitudes 
to sea level and below. This then brings 
us to consideration of the next most im- 
portant environment in which man 


exists. 
Tue INTERNAL ENVIRONMENT 


Man’s capacity for existing under such 
diverse and eontinually changing cli- 
matie conditions arises from his ability 
to maintain a relatively stable internal 
environment—an ability which, as indi- 
cated, was slowly evolved by his mam- 
malian ancestors. As recent studies have 
shown, the various organ systems and 
clands of internal secretion interacting 
through the blood and the lymph and the 
nervous systems are engaged in con- 
tinual readjustments for the mainte- 
nance of what W. B. Cannon has so 
well termed ‘‘homeostasis.’’? Through a 
series of amazingly delicate interacting 
adjustments, the mammalian organism is 
able to maintain its internal environment 
within fairly narrow limits of fluctua- 
tion, or to recover stabilty very quickly 
after it has been displaced through some 
external event or pronounced organic 
activity. Thus the mammalian organism 

2 W. B. Cannon, ‘‘ The Wisdom of the Body.’’ 
W. W. Norton and Co., New York, 1932. R. G. 
Hoskins, ‘‘The Tides of Life.’’ W. W. Norton 
and Company, New York, 1933. 


is able to exist in a fluctuating, ever- 
changing environment, responding to the 
variations of heat, cold, barometric pres- 
sure, oxygen tension, as well as meeting 
the impact of traumatic events, of infec- 
tions, and the like, and also carrying on 
in the mature organism the internal 
functional activities associated with re- 
production and lactation. 

Just because this capacity for main- 
taining a stable internal environment 
was ‘‘learned’’ through millions of years 
of evolutionary development, these proc- 
esses take place ordinarily with little or 
no awareness on the part of man and 
with little or no conscious effort beyond 
that involved in seeking food and drink 
and in eliminations. It cannot be too 
strongly emphasized that these achieve- 
ments of our mammalian ancestors have 
conferred upon us an amazing degree of 
freedom, not only to live all over the 
earth under the widest range of climatic 
conditions, but to carry on an extraordi- 
nary variety of sustained activities that 
are possible only because these basic or- 
ganic processes are continually taking 
care of our organic requirements and 
needs. 

Because we think of the environment 
as something outside or surrounding or- 
ganism, it is necessary to this discus- 
sion to reemphasize the statement that 
man, as a mammalian organism, exists in 
the geographical environment and also in 
this internal environment. It may be 
said that man lives between the external 
and the internal environments so that 
their interaction is continually 
mediated by him through internal read- 
justments or overt activities. At this 
point it may be appropriate to point out 
that man derives from his mammalian 
ancestry, but unlike all his predecessors 
he enjoys a unique status, in that as an 
organism he is relatively young and 
plastic, having escaped that differenti- 
ation and specialization of structure and 


being 
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function which has marked the end of 
the road for all other species. Man is 
indeed unique, as Julian Huxley has 
recently emphasized,*® since he has sur- 
vived without paying the price of fixity 
and sacrifice of further developmental 
possibilities, exacted from all other or- 
ganisms. It may also be desirable to 
emphasize that man, as pointed out years 
ago, has a prolonged infancy, much 
longer than any other species, during 
which he is engaged in further growth, 
development and maturation and there- 
fore is capable of considerable learning. 
In addition, man also has a much longer 
adolescence than any other species, which 
also makes possible further learning and 
adaptation before he reaches the adult 
steady state and more or less fixed pat- 
terns of activity of the mature organism. 

It is indeed astonishing to realize how 
little has been known about man, his evo- 
lutionary and hereditary background, 
his gestation, his growth, development 
and maturation. As we will have occa- 
sion to point out later, all of our tradi- 
tional ideas, conceptions and_ beliefs 
about man are derived from the most 
extraordinary myths and fantasies which 
ean no longer be accepted in the light 
of the growing knowledge of human de- 
velopment. 

Many of those who are interested in 
studying man and trying to understand 
his activities have attempted to escape 
from these traditional mythologies by 
developing a rigorously biological con- 
ception of man. They have invoked the 
foregoing picture of man, the mammalian 
organism existing in the geographical 
world of nature, as acted upon by the 
ongoing processes and natural events and 
in turn reacting to these through his in- 
herited mammalian capacities. These 
attempts to develop a more rigorous bio- 
logical conception of man are highly com- 
mendable and are very much needed if 

8 Julian Huxley, ‘‘ Man Stands Alone.’’ Har- 
per, N. Y., 1941. 


we are to gain a better understanding of 


human activities. It must be obvious. 
however, that to stop with a formulatio, 
in terms of man as an organism reacting 
to the geographical environment is 

give a picture that is fundamentally in. 
adequate and incomplete, since nowh 


do we find man, even among the so-called 


most primitive groups, living on a basis 
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of organie functioning and _ biological 


impulse. 


Man, as indicated earlier, is indeed 


unique because, unlike all other species, 


he has made his adaptations, not by 
organic specialization and bodily differ 


entiation, but through ideas and the use 


of tools: indeed, what distinguishes ma 
from his fellow mammals is the develop 
ment of the cerebral cortex which has no 
only made possible what we call huma 
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roceeded to develop in his early days 
it we call culture. 

Tue CULTURAL ENVIRONMENT 

The conception of human culture has 
not been very widely used or accepted 
except among anthropologists and the 
students of pre-history ; therefore, it may 

desirable to approach the discussion of 

cultural environment by indicating 
what at this time may have been the 
probable origin of culture. Let us recall 
hat from his earliest beginnings man has 

‘ed certain persistent tasks of life, 
namely : 

1. To come to terms with nature in 
order to gain sustenance, to find security, 
and to achieve survival in a world both 
precarious and problematie. 

2. To organize a group life so that in- 
dividuals ean live together and partici- 
pate in the division of labor, which 
vroup living both necessitates and makes 
possible. 

3. To transform organic functioning 
and impulsive behavior into the pat- 
terned conduct of group life and of 
human living as distinct from biological 
functioning. 

Each species has worked out a way of 
life by learning to deal with certain 
selected aspects of the life zone in which 
it lives. Thus in the same life zone we 
find insects, reptiles, birds and mammals, 
finding sustenance, achieving survival, 
but each living in one of the many worlds 
which that same life zone provides for 
the selective awareness, specialized needs 
and the differentiated capacities of each 
species. These separate worlds may and 
trequently do conflict or interlock in the 
sense that we have predators, parasites 
and symbiotie species; but it is not un- 
warranted to speak of these diverse but 
coexistent worlds as being created out 
of the totality of nature by what each 
species responds to and what it ignores 
and disregards in that life zone. We 
might say that nature presents a differ- 
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ent perspective to each species which at- 
tempts to live within the dimensions of 
the life zone revealed by its own specific 
phylogenetic history. 

In much the same way we may con 
ceive of man working out his human way 
of life by developing the specifie perspec- 
tive which he imputes to or imposes upon 
the geographical environment of nature 
in which he finds himself. Here we have 
major difficulties in 


+ 


to face one of the 
attempting to clarify this larger problem 
of man and his environment, since we are 
prone to adopt a more or less unidimen- 
sional or absolute picture in accordance 
with our whole rational, intellectual tra- 
dition. We must make a special effort, 
therefore, in order to be able to think in 
multidimensional terms which means that 
we must recognize that man, as a mam- 
malian organism, exists in nature and 


reacts to the ongoing processes and 


events of what we call the ‘‘real or physi- 
eal world,’’ but at the same time he de- 
velops a highly specialized picture of 
that world in accordance with the basie 
and assumptions that he 


and himself. 


conceptions 
makes about the world 
Thus he exists in the geographical en- 
vironment of nature and_ responds 
thereto with his inherited 
capacities, but nevertheless he builds up 
a highly selective version of that world 


mammalian 


and responds thereto in the rigorously 
patterned functions and conduct pre- 
scribed by his culture. 

Culture, therefore, might be described 
as the process by which man creates and 
maintains this peculiarly human world 
and group way of life, this cultural en- 
vironment which he imposes upon the 
veographical and the internal environ- 
ments, upon nature and himself, in ae- 
cordance with the basic ideas and con- 
ceptions which he himself has developed. 
All over the world, therefore, we find 
different groups of people all belonging 
‘Cf. the writer’s paper, ‘‘Science and Cul 


ture.’’ THE SCIENTIFIC MONTHLY, Vol. L, No. 


6, pp. 491-497. June, 1940. 
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to the same human species but with 
minor variations of color and size, exist- 
ing as organisms in the same geographi- 
eal world of nature, yet each group lives 
in a distinct cultural world of its own 
historical creation. Each of these differ- 
ent cultures may be interpreted as an 
answer proposed by man to the persistent 
life tasks which he has faced and these 
answers may be said to arise from the 
four basic assumptions or organizing 
conceptions of each culture, namely: 

1. The nature of the universe; how it 
arose, or was created; how it operates; 
who or what makes things happen, and 
why. 

2. Man’s place in that universe; his 
origin, nature and destiny, his relation to 
the world; whether in nature or outside 
nature. 

3. Man’s relation to his group; who 
must be sacrificed for whom; the indi- 
vidual’s rights, titles, obligations and 
interests. 

4. Human nature and conduct; man’s 
image of self and his motives; what he 
wants and what he should have; how he 
should be educated and socialized. 

With these conceptions or assumptions 
man has attempted to order events, to 
organize experience, and to give meaning 
and significance to the environing world 
and to his own life. Whatever exists and 
happens will be viewed and interpreted 
in terms of these basic ideas, beliefs, and 
conceptions which are expressed in what 
we call the religion, the philosophy, the 
law and the art of each cultural group. 
They provide the only group sanctioned 
ways of believing, thinking, acting, feel- 
ing, and speaking, giving rise to the eidos 
and the ethos of each culture.® 

The more we reflect upon the cultural 
environment the more amazing it be- 
comes, because we see that under the 
coercion of his own historically devel- 

5Cf. Gregory Bateson, ‘‘Naven.’?’ Cam- 
bridge University Press, London, 1936. Esp. 
Chapters iii, viii, ix, xiv and xv. 
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oped culture man has rigorously limited 
himself to what he may, may not, and 
must do, often depriving himself of the 
rich opportunities offered by his life zone 
for meeting his needs and requirements 
as seen in the extraordinary variety o! 
taboos and inviolabilities which he has 
established for his own 
Moreover, we see man engaged in a be- 
wildering array of rituals and 
monies designed to deal with the environ- 
ment as conceived by his eulture, which, 
in the hight of our growing knowledge of 
natural processes and events are often 
erroneous. No better example of this can 
be cited than the amazing variety of fer- 
tility rites that man all over the world 
has and still does practice, hoping by 
sympathetic magic or other practices t 
enhance or modify the fertility of birds 
and animals upon which he depends for 
sustenance and his own fecundity. What 
is perhaps the most remarkable aspect of 
the diverse cultural environments that 
have been developed all over the world is 
that man has been able to survive despit. 
the misconceptions and erroneous as- 
sumptions he has made about nature and 
himself. 

What we need to emphasize here is that 
this cultural environment is a_ highl 
developed series of possibilities, of com- 
pulsions and of prohibitions which very 
specifically define the 
environment of nature, the internal 
environment and man’s interactions 
therein. In any attempt to understand 
human activities full recognition must be 
viven to this cultural environment since 
it is usually more coercive and restrictive 
than the geographical environment of 
nature and the internal environment of 
his own organism. Moreover, it must be 
evident that man cannot, except perhaps 
when psychotie or wholly lacking in in- 
telligence, live on a biological basis of 
simple physiological functioning and or- 
ganic impulse. Here we see why the 
well meant efforts of many scientists to 
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foster a more objective and realistic view 
of human existence, however laudible 
their attacks on superstition and folk- 
lore, are inadequate and must be rejected 
since man cannot aecept and live upon a 
purely objective basis. To be wholly ob- 
jective means to deal with the environ- 
ment only in terms of the processes, 
events and the biological functions of 
nature and to reject any patterns of con- 
luet which involve aspirations, inhibi- 


tions, functional patterning, and the 


‘ther aspects of human conduct as dis- 
tinguished from organic behavior. 
Moreover, culture, by the very de- 
mands it places upon man and the limi- 
tations it imposes upon his naive organic 


lemands and funetioning, frees him from 
the coercive control of hunger, sex and 
motional outbreaks. If he did not learn 
to modify his internal environment by 
transforming hunger into appetite for 
the food favored by his group, eaten at 
the prescribed intervals, he would be 
driven incessantly to seek and appropri- 
ite available food and eat continuously 
like many other organisms. If also he 
lid not build up some respect for the 
inviolability of things and persons— 
what we call private property and the 
sanctity of the person—he would be con- 
tinually subject to invasion of his body 
ind goods by others or driven to attack 
‘thers. Moreover, if he did not develop 
the awareness and the rather rigidly pat- 
terned emotional expressions and repres- 
sions, as favored by his group, he would 
miss most of the richness and significance 
ft life and be at the merey of every emo- 
tional impulse in himself and others. In- 
leed, we must recognize that whatever 
we cherish and value in life derives from 
the cultural formulations that have given 
meaning and richness to nature and liv- 
ing, all of which would be lost or de- 
stroyed by a purely objective mode of 
acting and thinking.® 

_ 8Cf, the writer’s paper, ‘‘Art and Living,’ 
The American Magazine of Art, May, 1932. 


What culture does is to establish a 
selective version of the geographical en- 
vironment and also a more or less rigidly 
controlled or restricted internal environ- 
ment, so that both environments operate 
upon man to foster the kind of conduet 
and functional activity favored by the 
group traditions. 

The necessity for recognizing the eul- 
tural environment and its coerciveness 
appears more clearly when we view the 
process by which this cultural environ- 
ment is established. Unlike the geo- 
graphical environment of nature and the 
organic patterns and functional activity 
of the internal environment, the cultural 
environment depends for its continuation 
and maintenance upon the process of eul- 
turation, that is, educating each genera- 
tion of children in terms of the basic 
ideas and conceptions, the selective 
awareness, the sensibilities, the socially 
sanctioned ways of functioning, thinking, 
believing, speaking, acting and feeling. 
Only insofar as children learn to see the 
world, including other people and them- 
selves, in terms of their cultural tradi- 
tions, learn to observe the group sane- 
tioned patterns of functioning, conduct 
and feeling, will a culture persist. Each 
ehild in all the different cultural groups 
throughout the world arrives on the scene 
as a more or less plastic organism who is 
rapidly molded inte the patterns ap- 
proved by the group so that the cultural 
environment in which he grows up be- 
comes the only valid and acceptable way 
of seeing, thinking, acting and feeling. 
Indeed, this parochialism of cultures by 
which the individual learns what the 
croup traditions teach and grows up to 
believe that that is the only valid way of 
looking at life, is one of the very curious 
aspects of human existence as expressed 
in intolerance and other forms of nar- 
row-minded suspicion of all that is dif- 
ferent.’ 

7Cf. Eliot D. Chapple and Carleton 8. Coon, 
‘*Prineiples of Anthropology.’’ Henry Holt 
and Company, New York, 1942. 
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We must continually remind ourselves 
that the cultural environment is a human 
creation which depends precariously 
upon the continuity of tradition, that is, 
upon inculeating these basic patterns of 
ideas in children. There is nothing in 
the natural biological environment which 
requires or necessitates any specific cul- 
tural pattern or social organization al- 
indicated earlier, it 
clear that some form of culture is essen- 
tial to man. Perhaps we might say that 
nature has been patient of the amazing 
variety of cultural formulations which 
we find all over the world.® 

The coerciveness of the cultural en- 
vironment man derives from the 
very process by which it is established, 
namely, the education of the young child, 
who, as he grows up and reacts to his 
internal environment and to the external 
world is continually supervised and ad- 
monished by his parents and other adults 
so that he is forced to accept what he is 
taught, at least to the extent of adopt- 
ing the larger patterns of his culture as 
we will see later. However, even the 
most coercive teaching does not produce 
a uniform result since each individual 
will accept these teachings in his own 
idiomatic fashion.® 

Undoubtedly the persistence of cul- 
tures, despite the anomolies and the 
almost unbelievable practices, has been 
due in large measure to the sanctions 
that have been invoked for maintaining 
the culture. Every culture apparently 
has a theory of origins which usually 
teaches that their particular culture is 
a superorganic, superhuman, if not 
supernatural, creation which may not be 
eriticized or questioned. Thus we find 
that each group believes that its culture 
is a part of the and 
wholly above and beyond human direce- 

8See World Order and Cultural 
Free World, June, 1942. 

9 Cf. the paper, 
and Individual Distortion,’’ Psychiatry, Vol. 2, 
pp. 11-27, 1939. 
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As pointed out earlier, the persistent 
life tasks which have faced man from the 
very beginning arise from the necessity 
of coming to terms with nature, of organ 
izing some kind of group life and of im- 
posing some patterns of conduct upon 
human activity. Here again we find that 
the social environment, like the cultural 
environment, may be regarded as a field 
of limited possibilities of human conduct 
within the range of which the individual 
must carry on his life activities. Wi 
may gain a better understanding of this 
social environment if we will recall how 
the young child, beginning shortly after 
birth, is inducted into the use of these 
socially sanctioned patterns of conduct 
The infant undergoes the 
socialization, as it has’ been 
wherein he is called upon to surrender 
much of his physiological autonomy and 


process ot 


ealled, 


accept group sanctions, customs and pat 
terns. He learns to adapt his physiology 
to the food and eating practices of the 


group, he accepts certain patterns for the 


control of eliminations, and he submits 
to certain patterning and regulation of 
his emotional reactions to others. Her 
we see how the culture supports the 
social life which in turn imposes upon 
the individual certain basie patterns o! 
functional activity that are considered 
desirable, if not necessary, to the group 
life so that the infant soon accepts what 
the social life demands and permits as 
the appropriate way of living. 

The young child also is inducted into 
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use of language and rapidly learns 
only to respond to the verbalizations 
thers but to utilize those verbaliza- 
ns for communication to others. As 

. study of comparative linguistics has 

own, while there is a limited number of 
arger categories of languages, neverthe- 
less there is an amazing variety of lan- 
cuage systems, each of which is adapted 
to express the ideas and concepts that are 
supplied by the culture with a vocabu- 
lary that represents historically the de- 

opment of the group life. The young 
individual is also taught to recognize the 
wide variety of symbols and their mean- 
ings, which involves the recognition of 
highly specialized meanings and signifi- 
cances that are imposed upon the com- 
mon features of everyday life because 
they have received that conventionalized 
significance. As soon as the child has 
begun to become more or less oriented to 
life and eapable of asking questions and 
understanding, he is taught the basic 
ideas and beliefs of his culture so that 
from his earliest days he learns to see and 
interpret the world around him aceord- 
ing to his cultural prescriptions, and he 
is thereby progressively transformed into 
a participating member of his culture 
and of his society and learns to live in the 
cultural and the social environments pro- 
vided by the group life. 

As pointed out earlier, the major prob- 
of group life is to transform the 
naive, impulsive behavior of individuals 
into patterned conduct so that they can 
live together, participate in the group 
life and, above all, can and will accept the 
It is evi- 


free to 


iem 


requirements for social order. 
dent that if each individual is 
express his impulses and aggressive ac- 
tions there ean be little orderly social 
life and not much opportunity for any 
activities than observed 
among animals which spend most of their 

hunting food and defending 
themselves from attack. Thus we find 
that each cultural group builds up an 


other those 


lives in 


orderly social life by inculeating in the 
» inviolability 


voung the observance of t] 
: . . . ; a 

ol objec S, places and persons which we 

eall private property and the sanetity of 


This eomes avout through 


the 
the process of prohibiting the naive, im- 


person. 


pulsive action of children toward objects 


and people, often by more or less severe 
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quate stimuli without responding thereto. 


exposure to biologically ade 


Thus we see how the prohibitions laid 


} 


upon children by adults are 
inhibitions which 


transformed 
into self-administered 
prevent the child, 
adult scrutiny, from approachin 
be suggested that 


even when beyond 


o, taking 
or attacking. It may 
the concept of inviolability is probably 


one of the basic aspects of all cultures 
and all societies since some observance of 
inviolability of objects and of persons, 


particularly those of the other sex, has 


been found in all groups thus far ob- 
served.'? 

The young child must learn not only 
to observe the inviolabilities deseribed by 
his society but he must also learn to per- 
form all the different actions which are 
deemed necessary and appropriate, such 


as those that are defined by the mascu- 
line and feminine roles and kinship rela- 
tions, by the group sanctioned scheme of 
rank, caste, and class and similarly pre 
Thus the ehild 
up under the constant tuition of his par- 


reper 


seribed conduct. crows 


ents and other adults to learn a 
tory of conduct of what he must not do, 


and what he must and what he may do, 
the 


and his status in community is 
these 


The 


owning and control 


largely defined in terms of pro- 


hibitions and compulsions. whole 


scheme of property 


and the regulation of sexual activity and 


mating therefore is based upon these 


fundamental! lessons in inviolabilities and 
compulsory activities. 

Cf. the writer’s paper 
} f 


violability in Culture urnal o 
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Preparation for the social life starts 
with these fundamental lessons of in- 
violability and compulsion, but in order 
to provide for the orderly patterned rela- 
tions between individuals the group life 
must provide more or less well-prescribed 
institutional practices and rituals, such 
as contract, barter and sale, courtship 
and marriage, property owning, litiga- 
tion and the various political practices 
such as voting, negotiation, and the vari- 
ous activities associated with war and 
defense. It is these more or less stereo- 
typed institutional practices which every- 
one must utilize in daily living that di- 
rect the conduct of each person to an- 
other who responds with the appropriate 
pattern. Thus the aggregate of pat- 
terned individual conduct gives rise to 
that appearance of order, regularity and 
uniformity which has been interpreted 
as the evidence of a social mechanism or 
system. 

What we should observe here is that 
through these lessons the young indi- 
vidual is taught the various patterns of 
conduct through which he ean earry on 
his life activities and he is given the 
aspirations and goals, the picture of a life 
career in terms of which he will direct his 
energies. 

One of our most venerable beliefs is 
that our social life is a part of the 
cosmos, a sort of superhuman mechanism 
or organization, existing somewhere be- 
tween earth and sky and _ operating 
through large seale forees like gravita- 
tion which we call ‘‘social forces.’’ The 
belief in this so-called social organization 
is widely accepted by social theorists and 
social philosophers, deriving in large 
part from the historical fact that when 
the philosophers and political theorists 
and economists and later sociologists at- 
tempted to order events they took over 
the Newtonian conception anid utilized it 
as a conceptual scheme for the discussion 
of social life and group activities. It 
must be evident, however, that what we 
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call the social environment is essentially 
a historical development of man’s own 
creation which he has imposed upon him- 
self in the endeavor to achieve some form 
of social order and that its persistence 
depends wholly upon the perpetuation of 
these patterns from generation to genera- 
tion. 

It must be obvious that group life and 
what we call social organization are 
essentially aspirations, an attempt to cre- 
ate some form of social order which is 
never given, but must be achieved by 
patterning the naive and impulsive be- 
havior of man into orderly and regular 
conduct. The observance of inviolabilities 
and of persons, and _ the 
compulsory activities 
group sanctioned 


of things 
performance of 
through the use of 
stereotyped rituals and_ institutional 
practices are essential for any large 
aggregate of individuals who live in close 
proximity and in the increasingly differ- 
entiated division of labor which modern 
technology makes essential. It may be 
asserted with all emphasis that some cul- 
tural formulations and some kind of 
organized group patterns of conduct are 
essential, but that the major question is 
‘‘who shall be sacrificed for whom’’ or 
rather what sensibilities and values will 
govern the group life as thus established. 
With the emphasis upon technology and 
scientific knowledge it is necessary to 
assert vigorously that the quality of 
social life is governed primarily by sensi- 
bilities—of how we feel toward other 
persons, as we see when we examine what 
we call social progress wherein the devel- 
opment of new sensibilities have been the 
major factors in limiting er abolishing 
slavery and serfdom, child labor, and the 
other forms of human exploitation. 

As soon as we recognize that social 
order is not given but must be achieved, 
by building into individuals the patterns 
of conduct, the aspirations, and the sensi- 
bilities which will govern the basie di- 
mensions and quality of society, then we 














will realize that the social scientist and 
the technologist can tell us how to pro- 
eed, but they eannot tell us what to 
strive for. This is essentially a task for 
the artist who ean create and refine the 
sensibilities and the aspirations that will 
rovern the group life. Above all the 
quality of the group life reflects and to 
a large extent expresses the personality- 
character structure of its members, since 
the individual, as an individual, while 
xisting as an organism in the geographi- 
al world of nature and_= surviving 
through the operation of his internal 
nvironment, carrying on his life activi- 
ties in the cultural and in the social en- 
vironments of which he is a participating 
member, really dives in his private world. 


PRIVATE WORLD 


To say that each individual really lives 
in a private world of his own may sound 
itterly absurd because we see others 
moving about in the common _ public 
world of our social life, using language, 
institutional practices, and the general 
patterns of social conduct and otherwise 
riving very compelling evidence that 
they are sharing the same world in which 
we live. We all do exist in the common 
world of geographical space as indicated 
arlier, we move about as organisms and 
nteract with the geographical environ- 

ent; indeed, one test body or instru- 
ment for recording this real world of 
veographieal space is the human organ- 
sm and its response to varying condi- 
tions of barometric pressure and tem- 
perature to say nothing of the response 
to gravity. Moreover, as we carry on our 
laily activities of buying, selling, negoti- 
iting, and otherwise participating in 
shared activities, we see clearly that we 
are participating in the publie world of 
our traditional culture and our social 
life. Here is where it becomes necessary 
to invoke a multidimensional conception 
the environment to enable us to grasp 
the conception of the individual human 








or *> 
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organism living in different environ- 
ments for each of which there are highly 
appropriate data. 

We may obtain a better understanding 
of this private world environment in 
which each individual lives if we will 
recall again the process by which the 
individual child is culturized and made 
a participating member of his society. 
Parents and teachers of the young all 
share a more or less common understand- 
ing of what the culture and the society 
prescribe and attempt to communicate 
these beliefs and patterns of conduct to 
the young, but each individual differs 
venetically and constitutionally and has 
had different life experiences, especially 
in the way he or she has developed an 
affective or emotional attitude toward 
life and toward this particular child who 
is being instructed. The lessons are sup- 
posed to be officially correct in accord- 
ance with tradition but are always 
warped and biased according to the par- 
ent or teacher’s own personality make-up 
and emotional orientation. It happens, 
therefore, that the parent-teacher pre- 
sents to the child what he beiieves to be 
the official socially sanctioned lesson but 
it is a distorted and frequently bizarre 
version of the correct lessons. ‘There- 
fore, not only is the child presented with 
a variation of the official cultural and 
social lessons, but what is more impor- 
tant, he receives this teaching always 
with a bias and an emotional significance 
that is uniquely his own. Here we must 
pause to point out that the individual 
organism, especially man, faces each new 
situation with a definite set or organic 
state which he carries over from his pre- 
vious experience. Thus learning is a 
cumulative process and what we call the 
past continues to operate in the present 
insofar as past experience has modified 
the organism in ways that persist into 
the present.’? Thus each new lesson pre- 
11Cf. the writer’s paper, ‘‘Time Perspec 


Journal of Social Philosophy, Vol. 4, 


: ’ 
tives, 


992_919 190290 
pp. 2£VdO-V0lec, LJ. 





354 


sented to the child gains an emotional 
significance and is biased by what the 
child has experienced earlier. Moreover, 
insofar as the child faces an adult who is 
exercising authority over him which is 
kindly or more frequently severe if not 
brutal, he is reacting emotionally to his 
teacher. 

To say, therefore, that the individual 
child, undergoing the process of being 
culturized and made a_ participating 
member of our society, learns a highly 
idiomatic and idiosyneratie version of 
what he is supposed to learn, is to recog- 
nize the basie process of human learning 
and to accept what our whole experience 
of life confirms, namely, that each indi- 
vidual sees the world about him, inelud- 
ing other people, always in terms of the 
highly specific meaning and emotional 
import which they have for him alone. 
Thus, the notion advanced earlier that 
the individual really lives in a private 
world of his own is but a confirmation of 
our own experience and the beginning of 
real insight into human conduct. An- 
other way of approach to this same situ- 
ation is to recognize that each individual 


712 which 


lives in his specifie ‘‘life space, 
becomes organized or struecturalized in 
accordance with his own peculiar life 
experience and feeling and emotional 
attitudes. In a very real sense we may 
say that the individual, moving about in 
the common public world in which all 
organisms exist, creates this very idio- 
matie private world or life space in which 
every object, situation and person is 
given the highly specific and peculiar 
meaning with which he invests all his 
experience. What we call personality 
may be viewed as this dynamic process 
of organizing and interpreting experi- 
ence and reacting affectively to the situ- 
ations and relationships which we our- 
selves impose upon events and people 
according to our life experiences. The 
12 Cf. Kurt Lewin, ‘‘A Dynamic Theory of 
Personality.’’ McGraw-Hill, 1935, N. Y. Also 
recent studies at the Iowa State University. 
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personality might be likened to a rubber 
stamp with which we go about stamping 
situations and people with the particular 
set patterns of our personality. What- 
ever life has meant to us, especially in 
the earlier have 
building up this personality process, b 


years when we been 
comes coercive upon us so that we co. 
tinue to see and feel toward life always 
in terms of these early established set 
patterns. 

If we will reflect briefly on this situ- 
ation our own life experience will con- 
firm what we have 
realize how impossible it is for any on 


said, because we 


person to see life in the terms and wit! 
the meaning that each situation presents 
to another. Moreover, we know that even 
when a group of people are all in a small 
room listening to a person speak, each in- 
dividual in that room will 
different speaker and hearing a different 
speech, not what the speaker says but 
rather what each individual hears. 

The individual personality has a highly 
developed selective awareness’ which 
picks out of the total situation that t 
which it will attend, and that which it 
To a certain ex- 


be seeing a 


will completely ignore. 
tent this personality process might bé 
compared to a chemical valence, as we 
have learned to speak of the capacity of 
different substances to react chemically 
with others. Thus we know that if w 
apply a specific acid to all the different 
substances in a room it will react upon 
some and be unable to act upon others, 
and in each chemical reaction that takes 


place there will be produced a specific 
kind of salt, depending upon the kind 


In much the same 


of acid we employ. 
way the individual personality process 
will interact to certain situations and 
avoid all others and when it does react 
it will always contrive to produce the 
kind of situation which that personality 
process requires. 

The beginning of an understanding in 
sight of human conduct comes with the 
realization of these private worlds in 
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which we live and from which we can 
ever escape. Only thus can we begin 
‘o understand the fears and compulsions, 
anxieties, the hostilities, the preju- 

5 and resentments, the enthusiasms 

| dislikes which each individual brings 

to life, and only thus can we begin to 
iin a sympathetic awareness of how 
ertain individuals spend their whole 
ives in prolonged conflict or anxious con- 
rn over questions which, to an outside 
‘ver, appear to be utterly absurd and 
What we the 
individual 


lout substance. eall 
irotie 1s 

;¢ private world is built upon some 
zarre, if not fantastic, assumptions 
‘lich he insists upon maintaining even 
nigh it may require all his energies 
ind foree him to renounce all other life 
vities. Indeed, the most astonishing 
ispect of human eonduet is the way in 
which individuals dedicate their lives to 
itterly unreal but completely compelling 
iefs and purposes that can be under- 


essentially an 


<1 only insofar as we can sympatheti- 
lly understand the private world that 
ives those beliefs and purposes their 
ercive meaning.’® Nor can we under- 
and the amazing irrationality of human 
uduet unless and until we can realize 
nw much of our thinking and acting is 
tated by the persistent, affective reac- 
ns that were built up in us in ehild- 
od which continue to dominate all the 
est of our lives and make us constantly 
| anxiety and guilt or resentment and 
tility and force us to be dependently 
missive or arrogantly dominating to 
rs. 
As we come to understand and accept 
is private world environment in which 
really live we begin to see a little more 
irly what human history means as we 
‘alize how individuals and groups have 
ways been moved by the assumptions 
nd beliefs of their culture and the 
Cf. the writer’s paper, ‘‘ Freedom for the 
sonality,’’ Psychiatry, Vol. 3, No. 3, August, 
10, pp. 341-349. Also ‘‘Projective Methods 
study of Personality.’’ Journal of Psychol 


/, 8, 389-413, 1939. 
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coercive dominations of their private 
worlds regardless of how they differed 
from the so-called objective real world of 
nature. We 
stand why the wholly rational arguments 
and 


seldom receive his 


may also begin to under- 


programs that are offered man so 
recognition or 


the 


eases of mental disorders 


accep- 


tance. AS we see in serious 


more 
the individual 
must at all costs to himself and to society 
strive to maintain the private world in 
which he lives. Only that which is emo 
tionally congenial and can be ineorpo- 
rated into the dimensions of this private 
world will be accepted by individuals and 
by groups. <As we look back historically 
on our own culture and on the records of 
other cultures we see recurrent phases of 
extreme pressure to force the individual 
into developing a private world that is 
rigidly organized by outside authority 
or alternating periods when individual 
deviations have been not only tolerated, 
but If the 


discussions of democracy with the empha- 


encouraged. contemporary 
sis upon the recognition of the integrity 
of the individual are to have any mean- 
that 
aspiration over into a program and a 
that will the 
development of the individual private 


ing, we must begin to translate 


process attempt to foster 


worlds that will be more sane and whole- 


some, that is, less conflicting and dis- 


torted by neurotic and emotional dis- 


turbanees, oriented to the larger common 
purposes and goals through which alone 
Until an indi- 
vidual personality can live at peace with 


a society can gain unity. 


himself in his private world he cannot 
peace with his group life. For an 


live at 
or’ lerly 


society we need individuals capa- 


ble of orderl living, who can 
bear the burdens of freedom and sustain 


cooperative 


their 
14 


social order in and throuch own 


personal conduct and feelings. 
Il] 
We inherited a 


and beliefs about man and nature, 


series of ideas 


have 
many 


14 Krich Fromm, . 


Farrar and Rinehart, N. Y., 


‘*Eseape from Freedom, 
1941. 
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of which have become incredible in the 
light of new scientific knowledge and 
understandings and many of which have 
become intolerable to our more recently 
won insights and aspirations. If we 
accept this multidimensional conception 
of man’s environment, we may clarify 
some of the present day confusions and 
conflicts, not only in publie affairs but 
also in scientific discussions. 

It is evident from even a hasty perusal 
of scientific literature that each scientific 
discipline has developed its instruments 
and techniques for research and is in- 
clined to formulate or to reformulate 
every question it investigates in terms of 
the assumptions and concepts of that 
discipline. Thus the biologists are eager 
to translate all questions concerning man 
and his behavior into biological questions 
and insist that only such questions are 
scientific. It can be asserted that purely 
objective methods and data are essential 
to biological investigation but that man 
merely exists aS an organism in geo- 
graphical space. All his observable con- 
duct and group relationships are cultural 
and social which are not objective, but 


are aspirations and ideals, like local dis- 


tortions and aberrations of the geo- 
graphical space that is bent or curved in 
the immediate neighborhood of the sun. 

In similar fashion the physiologists 
and others who are concerned with man’s 
functional with the mainte- 
nance of his internal environment, are 
often emphatic in their assertions that 
only objective methods and data as found 
by their techniques are possible for the 
study of human behavior and conduct. 
Whatever can not be brought within the 
reach of these physiological methods they 
would ignore or rule out as irrelevant 
and worthless. Curiously enough this 
position has been recently undermined 
and rendered almost untenable by the 
cumulative evidence of how man’s inter- 
nal environment can be seriously and 
persistently disturbed not only by emo- 


processes, 
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tional reactions but by persistent affec. 
tive disorders. Thus a man’s heart rate 
or blood pressure may be enhanced by 
anxiety or hostility which differ from 
fear and rage, in that they are chronic 
tensions localized in one organic function 
while fear and rage are all over total 
organic reactions to some exigent or 
threatening situation. Even more sig. 
nificant is the demonstration that these 
persistent functional disturbances can 
often be reduced or even eliminated by 
treatment of the personality of the indi- 
vidual, especially by helping him to recall 
the often forgotten events which have 
been disturbing him. 

What is of especial significance is that 
in the absence of an adequate biological 
stimulus-situation the individual 
with an organic process wholly irrele- 
vant to or incongruous with the actual 
situation in which he finds himself: his 
heart beats are accelerated as if fright- 
ened or under heavy load of exertion 
while seated in a room alone; his vascular 
system contracts, his respiration is ac- 
celerated or constricted, his skin blanches 
or is suffused with blood or exhibits local 
disturbances, and so on.® 

Thus the realization of how persistent 
affective reactions, derived from prior 
experience, chiefly from childhood, can 
disturb physiological functions, has made 
the criterion of purely objective physio- 
logical data rather complicated if not 
impossible, since individuals and experi- 
mental animals are reacting affectively 
all the time. 

Psychologists have also proposed their 
formulations and applied their methodol- 
ogies to man and his conduct primarily 
in terms of their specific assumptions and 
dimensions. There are of course many 
different schools of psychological investi- 


reacts 


15 Cf, H. Flanders Dunbar, ‘‘ Emotions and 
3odily Changes,’’ Columbia University Press 
New York, 1939, second edition. Bela Mittl 
man and Harold G. Wolff, ‘‘Emotions and 
Gastroduodenal Functions.’’ Psychosom. Medi- 
cine, IV. 2. Jan. 1942, p. 5-61. 
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vation from the purely reflex study, simi- 
lar in intent and scope to that of the 
physiologists, to the larger range of the 
social psychologists, the educational psy- 
chologists and others who are more con- 
cerned with man’s conduct and feelings. 
What should be noted is that each of 
these schools emphasizes one or more 
aspects of human behavior or of man’s 
reactions to these different environments 
in its methods of study and upon those 
limited data often erects a large edifice 
of theory concerning all of human con- 
net. 

Social scientists are inclined to focus 
their attention upon the institutionally 
patterned conduct of social life as exhib- 
ited in buying and selling, of economic 
iffairs and voting, ete., of political life 
r the varieties of deviations shown by 
lelinquents, criminals, vagrants, and so 
on. It has been customary to assume, as 
indicated earlier, that there is a super- 
human mechanism or organization which 
regulates economic, political and social 
life through the operation of large scale 
forces, acting at a distance. The study 
of human conduct and of group life in 
terms of this assumed mechanism or 
organization ignores the biological and 
cultural environments and the individual 


personal private world. What is espe- 


cially to be noted is that the activities of 
individuals in an institutionally strue- 
tured social environment are registered 
in a wide variety of records—prices, 
votes, wages, consumption, production, 
and so on. If these different data are 
reified into entities, forgetting that they 
record human activities, then we may 
create problems that can never be solved 
because artificial. 

Likewise, among students of the hu- 
man personality there is a disposition to 
focus upon the individual’s internal en- 
vironment and private world and neglect 
the social-ecultural world in which that 
individual personality arose and now is 
living. 
lem of human conduct largely in terms 
of biological instincts to which they at- 
if not all, of human activi- 


Thus, some formulate the prob- 


tribute most, 
ties, minimizing or ignoring how culture 
operates to modify the so-called instine- 
tive which in 
coercive than in any other species. 

It should that we need a 
multi-dimensional coneeption and meth- 


processes men are less 


be evident 
odology for the study of human econduet, 


wherein all the disciplines may ecollabo- 
rate by helping to observe and, wherever 


possible, measure the many dimensions 


of man’s environment and of his pat- 
terned conduct and feelings. 





THE FAMILY LIFE OF CENTRAL AMERICAN 
WOODPECKERS 


By Dr. ALEXANDER F. SKUTCH 


SAN ISIDRO DEL GENERAL, COSTA RICA 


‘ew birds, it seems to me, lead such 
easy, comfortable lives as the woodpeck- 
ers. The specialization of bill, tongue, 
feet and internal structure which enables 
them to carve into fairly hard wood 
places at their disposal rich supplies of 
food quite inaccessible to all their bird- 
But while they have the 
more deeply imbedded wood-boring 
grubs all to themselves, the majority of 
the remain sufficiently 
flexible in structure and mentality to take 
advantage of other sources of nourish- 
They eat fruit, catch flying in- 
store acorns and 


neiehbors. 


woodpeckers 


ment. 
sects, and some even 
dead insects for less bountiful seasons. 
By virtue of their energy, resourceful- 
and they easily 
satisfy their appetites and enjoy much 
spare time for rest or play. In this they 


ness forehandedness, 


contrast sharply with such small insec- 
tivorous birds as warblers and gnatcatch- 
ers, which must devote most of their wak- 
ing hours to the unending quest for 
food. 

True addicts to the life of ease and 
luxury, they disdain to pass the night 
exposed to rain and wind, in the manner 
of the majority of birds, but as evening 
falls seek the snug bedchambers they 
have carved for dead 
trunks and branches, where they sleep 
warm and dry. Compared with most 
other kinds of birds, they as a rule go 
early to bed and get up late, for, like 
other creatures with comfortable beds, 
they are frequently reluctant to quit 
them. Their eggs and nestlings, placed 
in these same neatly carved cavities, 
generally at a good height, are less ex- 
posed to attack by snake and hawk and 


themselves in 


weasel than those of birds that nest in the 
open. Hence baby woodpeckers ean af- 
ford to linger longer in the nest than the 
voung of most small birds; for as a rule, 
the greater the nestlings’ exposure to at- 
tack, the more precocious their dispersal 
Young woodpeckers do not venture forth 
from their snug nursery until they ean 
fly well and escape most of their enemies. 
Because of its relatively high reproduc- 
tive efficiency, added to its adaptability, 
the woodpecker family has been highly 
successful in the struggle for existence, 
has evolved a great number of species, 
spread to most of the wooded regions 
the earth, and even become established in 
certain areas practically devoid of native 
trees, such as the pampas of Argentina, 
where a species of flicker is at home. 

To other birds as well as to man, wood 
peckers are among the most useful citi- 
zens of the bird-world. They serve man 
by devouring wood-boring insects that 
destroy trees. The holes they carve into 
wood for and _nest- 
cavities later become the sleeping and 


dead dormitories 
nesting places of a variety of other birds. 
kinds of flycatch- 
ovenbirds (Furnariidae), 
raise their families in holes 


Numerous wrens, 


ers, cotingas, 
toucans, ete., 
originally carved by woodpeckers, 
else use them as dormitories. 
as the tityras of tropical America wo 

have a hard time, indeed, finding sites 


Birds such 


for their nests, were it not for the actiy 
ities of the woodpeckers. They and man) 
other kinds of birds owe the woodpeckers 
a great debt of gratitude. Even the lit 
tle hummingbirds, which sometimes sip 
the sweet sap or gather the insects that 
collect in the pits made in the bark 0 
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trees by sapsuckers, benefit by the work 
of this industrious family. 

Because they are so clever and indus- 
trious, and appear so happy, I have found 
particular pleasure in studying the 
habits of woodpeckers. What nature- 
lover has not been amused by the wood- 
pecker who hides behind a trunk, peeking 
around the side from time to time to see 
whether he is still being watched? Who 
ean fail to sympathize with the wood- 
pecker peering through the round door- 
way of his snug bedchamber on a wet, 
chilly morning, gazing out upon the 
forbidding, rain-drenched earth, reluc- 
tant to forsake his dry retreat, yet very 
hungry for the breakfast he can find only 
out-of-doors—the very picture of inde- 
Or what bird-watcher of feeling 
ean fail to enter into the spirit of play 
of the idle, well-fed, ant-eating wood- 
peckers—as I have watched them in 
(Guatemala—shifting little bits of acorn 
from one cranny to another, an occupa- 
tion aimless yet doubtless amusing, and 
ertainly very childlike. And who does 
not understand the delight of the flicker 
who chances to discover some particularly 
resonant surface on which to beat his 
tattoo? 

The Central American woodpeckers 
range in size from the great, scarlet- 
crested ivory-bill, big as a crow, to the 
tiny, olive-brown piculet, one of the very 
smallest of birds, but every inch a wood- 
pecker. In dress they vary from the 
harlequin attire of the ant-eating wood- 
pecker—white, glossy black and red— 
to the almost uniform tawny-olive of the 
oleaginous woodpecker. In their family 
life, there is also great variation. <Ac- 
cording to their degree of sociability, 
those which I have had an opportunity to 
study in detail may be classified as fol- 
lows: 

I. A single pair attend the nest. 

A. Individuals past the nestling stage 
always sleep singly; the male attends 
the nest by night; the fledglings are not 


ision ? 
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led back to sleep in the nest after their 
departure. In this division belong: 


Wagler’s woodpecker (Centurus subelegans). 

Hoffmann’s hoff- 
manni). 

Golden-fronted 
frons). 

Costa Rican woodpecker (Chloronerpes rubi- 


woodpecker (Centurus 


woodpecker (Centurus auri- 


ginosus). 
Pileated woodpecker (Ceophle@us lineatus). 
Probably also these others of which 
my studies are still incomplete: 
woodpecker (Sca- 


Guatemalan ivory-billed 


paneus guate malensis). 


Oleaginous woodpecker (Veniliornis ole 


aginus). 

Guatemalan flicker (Colaptes mezxicanoides). 

B. The mated pair together 
throughout the year, and both pass the 
night in the nest while it contains eggs 
and young; the fledglings return to sleep 
in the nest with their parents, and may 
continue to do so until the approach of 
In this 


sleep 


the subsequent breeding season. 
division belong: 

Golden-naped woodpecker (Tripsurus chry 
sauchen) 


Northern piculet (Picumnus olivaceus) 

Although I did not sueceed in follow- 
ing all stages of their life-history, from 
what I have seen of their habits, these 
woodpeckers agree with their congeners 
listed above: 

Little Black woodpecker (Tripsurus cruenta- 
Peru 


tus—eastern Ecuador and 


Pucheran’s woodpecker (Tripsurus pucher- 


ant) 
Piculet (Picumnus sp. 
If. More than 
tend the nest. 
In this division I 
ample: Ant-eating woodpecker (Balano- 
sphyra formicivora). 


eastern Ecuador). 


two grown birds at- 


know a single ex- 


As an example of the woodpeckers 
most solitary in their habits—in Central 
America, at least, the largest group by far 
—we shall take Wagler’s woodpecker. A 
with red 
up- 


pair of these woodpeckers 
erowns and black-and-white-barred 


per plumage dwelt in a new clearing at 
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the edge of the forest on the steep 
mountainside above the Rio Buena Vista 
in southern Costa Rica. Here they were 
within a ten minutes’ walk from my 
thatched cabin; and I followed their 
activities for nearly a year and a half, 
including two breeding seasons. Often I 
spent the last hour of the day in the old 
cornfield to watch them retire to rest, or 
arrived at the end of the night to see 
them begin their day. Like the majority 
of Central American woodpeckers, they 
remained mated through the year, per- 
mitting no others of their kind to estab- 
lish themselves in their chosen territory. 
But they rarely paid any attention to the 
golden-naped and pileated woodpeck- 
ers which slept in the same clearing. 

A number of fire-killed trees standing 
about the clearing furnished these Wag- 
ler’s woodpeckers a choice of sites for 
their holes. They preferred to carve 


into such soft wood as the burio (Helio- 
carpus) and the guarumo (Cecropia). 


The male—usually the more domestic- 
minded of the pair among woodpeckers 
—was far more industrious than his mate 
in excavating cavities; hence he usually 
enjoyed the newer and sounder dormi- 
tory, while his less energetic mate was 
content to pass the night in such aban- 
doned holes as she could find. They al- 
ways slept apart, although sometimes 
their separate dormitories were in the 
same tree. Since the male’s dormitory 
was the newer, it was natural that when 
the birds began to breed in February it 
should be chosen for the nest, in prefer- 
ence to the female’s. Now the female, 
upon leaving her own dormitory in the 
morning, would come to visit her mate’s, 
but would never enter until after his 
departure. After the eggs were laid, 
both sexes took turns at incubation dur- 
ing the day, sometimes sitting for an 
hour and a half at a stretch, dividing the 
daylight hours fairly evenly between 
them, and keeping the eggs almost con- 
stantly covered. But by night the male 
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alone was in charge of the eggs, a natura] 
outcome of their being laid in his ow) 
sleeping quarters. 

The males of all the species listed jp 
this group—with the possible exception 
of the oleaginous woodpecker, for which 
I have no observations on this point— 
take sole charge of the nest during the 
night. This is true also of the red. 
bellied woodpecker and the northern 
flicker of the United States. While in 
most species of birds the female incubates 
by night, there are a number of kinds of 
which the male is in charge. The male 
ani (cuckoo family) takes care of the 
nest during the night and by day sits 
turn and turn about with his mate. The 
male and female ringed kingfishers re- 
place each other on the eggs only once in 
twenty-four hours, with the result that 
the male incubates on alternate nights 
Many sea birds, including petrels, shear- 
waters and penguins, relieve each other 
on the eggs at intervals of several days, 
so that the male performs about as much 
night incubation as his mate. Finally, 
there are birds such as kiwis, tinamous 
and phalaropes of which the male in- 
cubates day and night with no help from 
a female. 

When the eggs of the Wagler’s wood- 
peckers hatched, both parents brought 
food to the nest, and took turns at brood- 
ing the naked new-born nestlings. Two 
distinct methods of feeding the nestlings 
are found in the woodpecker family. 
The parents, of some species, including 
the pileated and Costa Rican woodpeck- 
ers, bring food in the throat or crop and 
regurgitate it into the mouths of the 
nestlings. Other kinds, among them 
Wagler’s woodpecker. the ant-eating 
woodpecker, the golden-naped wood- 
pecker and the piculets, carry the food 
in their bills, where it is readily visible 
through field-glasses, and pass it directly 
to their offspring without regurgitation. 
For at least a month, the parent Wagler’s 
woodpeckers continued to feed their 
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nestlings in their high hole in the dead 
euarumo tree. The father slept with 
them every night except the last. When 
the month-old youngsters at length de- 
parted their nursery, they had long been 
completely clothed with feathers, and 
could fly well. 

After the departure of the young 
woodpeckers, the father returned to sleep 
in the nest-hole, and the mother con- 
tinued to occupy her own dormitory in a 
neighboring tree. While the parents 
slept in their snug chambers, no provi- 
sion at all was made for the comfort of 
the fledglings, which were obliged to sleep 
clinging to exposed trunks or branches 
until they managed to find unoccupied 
cavities for themselves. A few days after 
quitting the nest, young Wagler’s wood- 
peckers begin to seek sleeping holes as 
night approaches ; but since they exercise 
little foresight and receive no guidance 
from their parents, a week or more may 
pass before they are finally accommo- 
dated. When one of the fledglings at- 
temped to enter the hole with its father, 
it was repulsed with pecks; and once 
when the youngster stole a march on its 
father and entered the dormitory first, it 
was rudely evicted as soon as the parent 
arrived. At an early age, the solitary dis- 
position of these woodpeckers began to 
manifest itself in the mother’s antago- 
nism to the youngsters, and of these to- 
ward each other. Yet the parents con- 
tinued to feed the young woodpeckers 
until they became self-supporting, when 
they were driven from the parental 
domain to shift for themselves. 

Among the golden-naped woodpeckers, 
a far more friendly attitude prevails be- 
tween all the members of the family. 
These beautiful little birds, neighbors of 
the Wagler’s woodpeckers in the great 
forests of southern Costa Rica, will serve 
as an example of the more sociable wood- 
peckers of our second group (I B). For 
four years I have found pleasure in 
watching these amiable birds, and have 


followed the course of events at a number 
of nests. The mated pair sleep in the 
same lofty hole throughout the year, ex- 
cept possibly at moving time, when they 
change from the old hole to the new. 
Months before the advent of the nesting 
season, which begins in March or April, 
the male may work desultorily at carving 
out a new hole, not far from the old in 
which he sleeps with his mate and—if 
he has already raised a family—their 
full-grown children of the year. Usually 
he chisels at the new cavity for a short 
while before retiring in the evening ; and 
at first the undertaking advances very 
slowly. But as the date of egg-laying 
approaches, he works more constantly, 
and in the morning; and now his mate 
takes a share in the task. If the hole is 
lost shortly before or during the breed- 
ing season, by the falling of the dead 
tree; or if a pair of mild-mannered 
but persistent tityras take it from 
these equally mild-mannered woodpeck- 
ers, both sexes labor diligently, turn 
and turn about, to carve out a new 
one. I might add here that when a new 
eavity is needed promptly during the 
nesting season, male and female of all 
species of woodpeckers—so far as my 
observations go—fall to with a will to 
prepare it. But the male is as a rule the 
more domestic-minded of the pair, and 
devotes himself to home-making at sea- 
sons when his mate sees no necessity to 
trouble herself about such matters. 

As the golden-napes’ new hole nears 
completion, one of the pair may sleep in 
it, while the other continues to use the old 
dormitory until the new one is big enough 
to hold both birds with comfort. This 
moving-period of a few nights’ dura- 
tion is the only time in the whole year 
when mated golden-napes sleep apart— 
barring temporary arrangements made 
necessary by the accidental loss of dormi- 
tories. This is the time also when any 
young birds who have remained with the 
parents since their last year’s nesting 
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go off to shift for themselves—it is an 
unsettled period when each evening the 
woodpeckers behave in a different fash- 
ion. But as soon as the new hole is com- 
pleted, male and female sleep together in 
it, and continue to do so during the whole 
period of incubation and of raising the 
nestlings, and for many months there- 
after if nothing goes amiss. During the 
day, they incubate turn and turn about, 
in the manner of all the other woodpeck- 
ers I have watched. It is of interest that 
the member of the pair arriving to take 
its turn on the eggs often enters the nest 
before the departure of its mate; and the 
two may remain in the hole together for 
a few minutes before the one relieved of 
duty goes off to hunt food. The same is 
true of the piculets, whose life-history 
closely parallels that of the golden-napes. 
But in the less sociable woodpeckers of 
the group exemplified by Wagler’s wood- 
pecker, it is indeed rare to witness one 
bird enter the nest before the mate has 
departed ; and on the few occasions when 
I have chanced to see this unusual pro- 
cedure, the impatient new arrival has 
popped out of the doorway so promptly 
that I fancy it must have received a peck 
from the irate partner within. 
Fledgling golden-napes quit the nest 
at the age of about 34 days, when they 
fly very well. In the evening, the newly 
emerged youngsters are shown back to 
the nest by one of the parents, or at 
times appear to seek it quite spontane- 
ously. Rarely the fledglings are brought 
back to the hole by a special call of the 
parents. They may be fed in the nest 
after their return to it, just as though 
they were nestlings which had never been 
flying about in the open air—but this 
does not oceur with all families. The 
capacious cavity is always kept clean by 
the parents, which carefully remove all 
waste matter in their bills. The young 
birds, and sometimes the adults, too, may 
take shelter in it during the heavy after- 
noon showers of May and June. For 
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many months it remains the nightly 
sleeping place of the entire family, which 
dwell together in harmony until the ap- 
proach of the following breeding season 
sends the young birds off to set up house- 
keeping for themselves. 

In the eastern foothills of the Andes 
in Ecuador and Peru and on the western 
side of the great Amazonian plain, the 
most conspicuous woodpecker is a small, 
vociferous species clad largely in black, 
with a rich crimson patch in the center 
of the belly. I was not fortunate enough 
to find this little black woodpecker nest- 
ing at the time of my visits to this region; 
but at widely scattered points in Peru 
and Ecuador I saw from two to five 
grown birds retire at nightfall into the 
same hole. I believe that their nesting 
habits, when studied, will be found to 
agree closely with those of their near 
relations, the golden-napes. Recently | 
watched a pair of Pucheran’s woodpeck- 
ers, a third species of the same genus. 
When I first found them, male and 
female slept together in the same hole, 
in which evidently they were preparing 
to nest. But they abandoned it when a 
tityra began to fill it with leaves, and 
started a new hole in the lower part of 
the same barkless trunk. When finally 
they began to incubate, the male took 
eare of the eggs during the night, while 
his mate slept in another hole a yard 
away. I believe they slept apart be- 
cause the nest-cavity was too small to 
accommodate both with comfort, as a 
result of the difficulty the birds experi- 
enced in excavating the hard wood. 
This observation suggested the answer 
to a question which had long been in my 
mind with reference to the golden-naped 
woodpeckers: Which member of the pair 
actually warms the eggs during the 
night? It is impossible to peep into 
their high holes while darkness covers 
the earth; but from the behavior of their 
close relations, the Pucheran’s wood- 
peckers, I think it highly probable that 
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the male, as with most other woodpeck- 
ers, actually covers the eggs, while his 
mate sleeps clinging to the wall beside 
him. 

Most sociable of all the woodpeckers 
of whose habits I know anything from 
personal observation or reading are the 
jolly ant-eating woodpeckers, so oddly 
attired in their harlequin costume. 
Acorn-eating woodpeckers would be a 
far more appropriate name for them. 
Doubtless, like many members of the 
family, they eat a certain number of 
ants, but acorns are their specialty. 
Their distribution is closely linked with 
that of oak trees. In Central America 
they are birds of the highlands; and 
both the upper and lower altitudinal 
limits of their range correspond with 
those of the genus Quercus. They store 
many acorns against the season of scar- 
city, in the northern part of their vast 
range in little cavities specially carved 
to receive each a single acorn fitting 
snugly; but in Central America they 
appear never to carve these special holes, 
being content to tuck away whole or 
fragmented acorns in such chinks and 
crannies as they ean find already at hand 
in the trees. 

Ant-eating woodpeckers are usually 
found in happy, loquacious flocks, con- 
taining at times half a dozen birds. 
Since they are as a rule scattered among 
the trees, it is difficult to determine the 
exact number in the flock. At night, 
the members of the flock sleep together 
in a cavity they have made, or at times 
divide up between neighboring dormi- 
tories, a few in this and a few in that. 
Five is the greatest number I have found 
sleeping in a single hole. 

During the breeding season, a whole 
flock attends a single nest. At one lofty 
nest I watched in southern Costa Rica, 
four males and one female were all tak- 
ing turns at incubating the eggs. With 
sO many ineubating, they shifted about 
very frequently. Seventeen minutes was 


ope 


OO0e 


the longest uninterrupted session I re- 
eorded in nearly twelve hours of neck- 
straining watching. This is of course 
an unusually short period for a wood- 
pecker, for with other species sessions of 
under twenty minutes rare; and 
many sit continuously for an hour or 
more, even by day. At night, the nest 
with five attendants was occupied by a 
single woodpecker—whether the female 
or one of the four males I could not de- 
termine, because of the height and the 
dim light that prevailed when it retired 
in the late evening and emerged in the 
early morning. The other four atten- 
dants of the nest went off together in the 
waning light, doubtless all to sleep in 
the same hole. 

Was this a ease of polyandry—very 
rare among birds—or did the nest be- 


are 


long to a single pair assisted by three 
unmated males? In Guatemala, some 
years earlier, I had studied nests of the 
black-eared bush-tits (Psaltriparus me- 
lanotis) at which the mated pair were 
helped in the care of the nestlings by 
males which had been unable to find 
mates, because of the great numerical 
predominance of their own sex. At an- 
other ant-eating woodpeckers’ nest that 
[ found about the same time, at least two 
males and two females were bringing 
food to well-grown nestlings. Possibly 
there were more attendants that I failed 
This combination sug- 
gested communal nesting by several 
pairs, such as is found anis 
(Crotophaga) ; but here again it was not 
impossible that a single mated pair was 
assisted in the care of the nest by un- 
mated birds of both sexes. A count of 
eggs in a number of nests would help 
elucidate the exact nature of the asso- 
ciation existing between the several in- 
dividuals that attend each But 
unfortunately all the nests of the ant- 
eating woodpecker that I have seen were 
very high in dead trees unsafe to climb. 
Nor does the information presented in 


to distinguish. 


among 


nest. 
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Dr. Ritter’s book on the Californian race 
of the ant-eating woodpecker bring us 
much nearer to a solution of the problem. 

But assuming that we are dealing 
with a case of unmated, sexually imma- 
ture birds assisting at a subsequent nest- 
ing of their parents, it is easy to see how 
such a situation could arise from that 
which prevails among golden-naped 
woodpeckers and piculets. If the young 
of these species would delay their breed- 
ing until their third year—as happens 
in many species of birds—and remain 
with their parents just a few months 
longer than they actually do, they would 
probably help them attend their younger 
brothers and sisters, in the manner of 
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birds so diverse as moorhens, wrens, jays 
and bluebirds. In eastern Ecuador, | 
found a nest of a still unidentified spe- 
cies of piculet, in which one male and 
two females slept every night. Since 
the full set consisted of only two eggs, 
it is improbable that more than one of 
the females had laid. I believe that the 
second female occupant of the nest was 
a daughter of the first, raised at her 
previous nesting. I had high hope of 
seeing both females as well as the male 
bring food to the nestlings when they 
hatched ; but unhappily some mishap be- 
fell this nest during a long-continued 
rainstorm, and I never succeeded in find- 
ing another of the same kind. 


PRECIPITATION VARIATION IN THE UNITED 
STATES 


By Dr. STEPHEN S. VISHER 
PROFESSOR OF GEOGRAPHY, INDIANA UNIVERSITY 


THERE are within the United States 
large variations in precipitation from 
year to year. The accompanying maps 
are for especially wet and dry years, 
summer and winters.’ 

Map 1 shows the precipitation totals 
for a wet year, the average of the wet- 
test 10 out of 40 years—hence only one 
eighth of the years are wetter. In such 
a rainy year, only about a fourth of the 
West receives less than 15 inches of pre- 
cipitation, while more than half of the 

1 Maps 1-4 are shaded redrawings of maps 
in the 1941 Yearbook of the United States De- 
partment of Agriculture, ‘‘Climate and Man.’’ 
The maps redrawn were by J. B. Kincer, of the 
U. S. Weather Bureau, and are based on the 
records for 40 years (1899-1938) from about 
5,000 stations. Maps 5 and 6 are original com- 
pilations from the maps of wet and dry years 
of 1900-1939 of C. W. Thornthwaite’s ‘‘ Atlas of 
Climatic Types 1900-1939,’’ issued by the U. 8. 
Soil Conservation Service early in 1942. Maps 
7 and 8 are shaded redrawings of two Atlas 
maps. The Atlas is based on the records gath- 
ered by the Weather Bureau at about 3,000 scat- 
tered stations. 


East receives more than 50 inches. 
Three sizable eastern areas receive 70 
inches or more, two of which include 
small areas receiving 80 inches. The 
rainiest part of the southern Appala- 
chian Mountains receives 100 inches; 
one western Washington area receives 
120 inches. 

During the driest one eighth of the 
years (Map 2), considerably more than 
half of the country receives less than 
15 inches of precipitation and about an 
eighth receives less than 5 inches. In 
such a year, no part of the East receives 
as much as 50 inches, except a small area 
in the southern Appalachians; in the 
West only a few stations receive more 
than 40 inches. This map shows that 
in such a dry year Washington, D. C., 
for example, receives about 33 inches, in 
contrast with about 50 inches in a wet 
year. It receives in a dry year no more 
precipitation than central Kansas re- 
ceives in a rainy year. 
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A comparison of Maps 1 and 2 shows 
that in the wetter parts of the country 
about 50 per cent. more rain is received 
in a relatively wet year than in a rela- 
tively dry one. In the central part of 
the country, the range between such 
years is about 100 per cent. ; in the more 
arid section, a relatively wet year re- 
ceives about three times as much as a 
relatively dry one. The range between 
the wettest and the driest individual 
years of record is much greater than 
threefold in arid regions: sometimes in 
an exceptionally dry year almost no rain 
falls, but in an exceptionally wet year 
10 or 15 inches. 


As the precipitation during the sum- 
mer months is especially important for 
agriculture, Maps 3 and 4, showing dry 
and wet summers, are of special interest. 
The precipitation shown is the average 
of the 10 wettest or driest summers of 
the 40 years studied, hence only one 
eighth of the summers receive less than 
or more than the totals here shown. 

In a relatively wet summer (Map 3) 
a southeastern coastal zone receives more 
than 24 inches of rain, and three areas 
therein receive 30 inches. A sizable cen- 
tral area receives from 18 to 24 inches, 
western Kansas receives about 14 inches 
and eastern Montana 10 inches. 
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3 RAINFALL IN A WET SUMMER. 
ONLY 1/8 ARE WETTER. 
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Map 4, of the average rainfall of a 
rather dry summer, shows a sharp con- 
trast to the previous map. During such 
a dry summer, western Kansas receives 
less than 4 inches in the 3 months and 
much of the South receives little, if any, 
more than 8 inches, or only about one 
third that received in the wettest one 
eighth of the years. Map 4 shows that a 
large western area receives during such 
a dry summer less than an inch of rain, 
most of California none at all. (In the 
wettest one eighth of the summers, all of 
California receives at least half an inch.) 

It would be interesting to have maxi- 
mum and minimum precipitation maps 


corresponding with those in the first 
article of this series, which showed the 
highest and lowest temperatures re- 
corded in 40 years. Since such maps 
are not available, Maps 5 and 6 have 
been prepared by combining parts of 
many maps of Thornthwaite’s Atlas. 
Map 5 shows the total or maximum area 
which was arid, semiarid or dry sub- 
humid at least once in the years 1900- 
1939. Thus, conversely, it shows the 
smallest extent of humid, superhumid 
and moist subhumid areas in any year. 
Map 6 shows the maximum area which 
was superhumid, humid or moist sub- 
humid at least once, and, conversely, the 
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OF 1900-1939, 


SUBHUMID 


6 PRECIPITATION TYPE IN WETTES? YEAR waa 
minimum areas which were relatively 
dry (were always dry). Arid, semiarid, 
subhumid, humid and superhumid, as 
here used, are technical terms involving 
temperature as well as precipitation. 
Their limits are determined by the ‘‘ pre- 
cipitation-effectiveness-index,’’ which is 
laboriously calculated. Roughly, arid 
extends to about 12 inches of annual 
precipitation in the warmer part of the 
country, but to about 7 inches in the 
cooler part. Superhumid includes an- 
nual precipitation totals greater than 
about 65 inches in the warmer regions, 
and greater than about 50 inches in the 
cooler regions. 


Map 5 shows that in the driest year of 
1900-1939 (often different years for dif- 
ferent places) nearly a half of the coun- 
try was classed as arid. The arid region 
extended east to the tall grass or prairie 
section of the Dakotas and Texas, but 
did not include all the short-grass part 
of Wyoming and Colorado, which was 
semiarid in the driest year of the forty. 
The semiarid zone extended once as far 
east as the western edge of Wisconsin 
and Louisiana. Much of Michigan, lowa 
and Florida were dry subhumid in the 
driest year of the forty. Most of the rest 
of the East was moist subhumid, instead 
of humid, while the truly humid sections 
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included only most of the Northeast, a 
part of the South and the North Pacifie 
Coast. 

Map 6, of the wettest year of 1900- 
1939 (different years in different places), 
shows that in an occasional year little of 
the West is arid, according to the defi- 
nition here used; while more than half 
of the East and a large northwestern 
area are superhumid and the rest of the 
East is humid. In such a wet year, 
about half of the West is subhumid, 
rather than semiarid or arid, as it nor- 
mally is. 

The maps of each of the forty years 
1900-1939 and of each of the crop sea- 
sons reveal that the variations from year 
to year often are large. For example, 
about twice as large an area was humid in 
1904 as in 1934 and more than ten times as 
large an area was arid in the latter year 
as in the former. For the crop-grow- 
ing season of 1936, the main agricultural 
region (east of the Great Plains) con- 
tained arid areas totalling about 100,000 
square miles, and semiarid areas total- 
ling fully 400,000 square miles, whereas 
normally none of the East is either arid 
or semiarid. In the 1936 crop-season, 
dry subhumid or semiarid types occu- 
pied about half of the eastern half of 


the country, but in 1938 occupied almost 
none of it. 

The frequency of the occurrence of 
the various climatic types during the 
crop-growing season (here defined as 
March through August) is shown in 
Maps 7 and 8. Map 7 shows that semi- 
arid or arid crop seasons occur in less 
than one per cent. of the years, if ever, 
in most of the East, but oceur in ap- 
proximately one fourth of the years 
about midway between the Atlantic and 
Pacific. In much of the West, more 
than three fourths of the crop-seasons 
are semiarid or arid. (The Atlas maps 
of the crop-seasons omit the Pacific 
States, but most of this area is also arid 
or semiarid during the summer months, 
as is seen by Maps 2 and 4 of the pre- 
ceding article of this series, that on 
average precipitation in the United 
States. ) 

Dry subhumid crop-seasons are much 
more frequent in the East than are semi- 
arid ones. Map 8 shows that only about 
an eighth of the East rarely has such a 
season. In the middle of the country 
from east to west, dry subhumid or semi- 
arid crop-seasons occur in about half of 
the years. Almost all the crop-seasons 
in a large western area (including most 
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8 FREQUENCY OF DRY SUBHUMID OR DRIER 
CROP SEASONS (PERCENT OF YEARS). 














of the Pacifie States) are dry subhumid, 
semiarid or arid. 

These 8 maps show rather clearly that 
the variation in precipitation from time 
to time is great. The reasons for the ir- 


regularity are not yet adequately known. 
Important influences are variations in 
the frequency, intensity, rate of move- 


ment and size of cyclonic disturbances. 
These Lows and Highs vary partly as a 
result of changes in pressure and tem- 
perature in distant places. Tropical cy- 
clones migrating into midlatitudes some- 
times have profound influences? Solar 

2§. S. Visher, ‘‘ Effects of Tropical Cyclones 
upon the Weather of Midlatitudes,’’ Geog. Rev., 


changes affect the atmosphere in compli- 
eated ways.* Although it is not yet feas- 
ible to explain the causes for the regional 
variations shown in these maps, an essen- 
tial first step towards the solution of 
such problems is to have the facts to be 
explained clearly set forth. These maps 
are a step in that direction. They also 
afford some basis for ‘‘reasonable expec- 
tation,’’ and hence permit a wiser plan- 
ning. 


XV: 106-114, 1925; ‘‘ Frequencies of Tropical 
Cyclones,’’ especially those of minor intensity; 
Monthly Weather Rev., 58: 62-69, 1930; ‘*‘Cli- 
matic Changes, Their Nature and Their Causes,’’ 
Yale University Press, 1922 (with E. Hunting- 
ton). 








FACTORS IN AGING 


By Dr. E. V. COWDRY 


PROFESSOR OF ANATOMY, WASHINGTON UNIVERSITY SCHOOL OF MEDICINE; DIRECTOR OF RESEARCH, 
THE BARNARD FREE SKIN AND CANCER HOSPITAL 


THE wise physician, as well as anyone 
who would understand his fellows, will 
bear one fact in mind. It is that as the 
years pass the body undergoes an almost 
complete metamorphosis. Though made 
in the same pattern, it becomes con- 
structed differently, functions differ- 
ently and is directed by a mind which 
changes more than is usually recognized. 
His success will depend upon his knowl- 
edge of this change and his ability to be 
euided thereby. Only to sketch some of 


the underlying factors in rough outline 
is attempted here. 

As in the period of usefulness of a 
motor car many parts have to be re- 
placed, so also in the body there is much 


replacement. In both this is to compen- 
sate for wear and tear and it is naturally 
greater for some parts than for others. 
But in the motor a complete new part is 
fitted into the place of the old one, 
whereas in the body the replacement is 
better managed. New vital units or cells 
continually take the place of those worn 
out so that the efficiency of the part is 
not allowed to run down before replace- 
ment is effected. 

The outer skin now covering 
bodies is not the same sheet of cells that 
was interposed between us and our ex- 
ternal environment several months ago 
though it is built in the same style. The 
cells lost from the surface have been 
replaced by others produced by cell divi- 
sion in a deeper layer or layers. Much 
the same holds for the inner walls of the 
respiratory, alimentary and urinogenital 
tracts and for many other tissues. 

It is important to displace conjecture 
by facts in regard to these turn overs. 


our 


Qn7 


od 
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We would like to know, for instance, the 
percentage of total body cells which are 
new in a man of thirty, that is to say 
which he did not possess at twenty-nine 
and the change in this gross turn over 
with each sueceeding year. Some kinds 
of cells are evidently replaced thousands 
of times in the human life span, others 
hundreds of times and still others not at 
all. Until all the replacement cells can 
be classified in sequence from the highest 
to the lowest rate of turn over, ignorance 
will persist relative to a fundamental 
biological phenomenon. Some of these 
replacements lag and fail with advane- 
ing years, while others continue unto 
death with little or no depreciation. 

But many eells are not replaceable. 
In this category we first think of nerve 
cells because no new nerve cells are 
formed after about one year of age. A 
conservative calculation indicates that 
their lives are approximately 2,190 times 
as long as those of the leukocytes that 
combat bacterial invaders, and in some 
cases very much more. Heart muscle 
cells, having lost their power of multipli- 
cation early, are also very long lived and 
are usually listed as non-replaceable. 
Voluntary muscle cells, certain cells of 
the retina and several others come in this 
croup. But the percentage of total body 
cells that are not replaceable is not 
known. 

A motor ear is so constructed that all 
of its parts will stand greater strains 
than those expected. In other words a 
factor of safety, differing for each part, 
is observed. In the body Nature pro- 
vides surpluses of cells both replaceable 
and non-replaceable. Data are almost 
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entirely lacking as to the size of these 
surpluses and their fate as old age creeps 
on. There is evidence of progressive de- 
erease in the number of certain types of 
nerve and muscle eells. Decreases in 
taste buds and olfactory fibers have been 
reported. It is possible that the progres- 
sive depletion of such reserves may be 
an important and generally operative 
factor in aging. Evidence is not so 
wide-spread of depreciation in the qual- 
ity of cells; but the long lived ones, 
which are not replaceable, frequently 
accumulate pigments, lipoids and various 
other relatively inactive materials which 
suggests a diminution in functional 
vigor. 

Aging is not restricted to the living 
components of the body. Inanimate 
parts, which by contrast do not consume 
oxygen, or in simpler terms which do 
not breathe, also change with time. 
They include dental enamel, various 
fibrous structures and fluids—in fact all 
of the noneellular constituents plus the 
dead eells, 2.e., red cells in the circulating 
blood. Again quantitative data are con- 
spicuous by their absence. It is not 
known, for instance, to begin with, what 
fraction of the body is dead. It must, 
however, be a large part, possibly as 
much as half. Does the fraction increase 
with age is another question that we can 
not answer. While we are in life we are 
in death is a true saying, for every part 
of the body in contact with the external 
environment is coated with dead cells 
and the whole ean survive only through 
maintenance in adequate amount in the 
proper condition of the dead materials 
within it. Here there is also a surplus. 

Dental enamel, once formed on per- 
manent teeth, is never replaced. It is 
the hardest substance produced by the 
cells of the body. When dry it will 


strike sparks with steel like a_ flint. 
Kept in eondition by the fluids of the 
mouth it is well suited to continued use 
As enamel deterior- 


through the years. 





FACTORS 





IN AGING 37] 






ates, or is lost, the whole organism suffers 
a severe handicap. Aging may then be 
hastened by inadequate chewing and the 
resultant faulty nutrition. 

White connective tissue fibers, which 
possess great tensile strength and hold 
the tissues together, change with time. 
Though new white fibers can be formed 
as long as life lasts, replacement is in- 
adequate because the old fibers are not 
removed in an orderly way, like dead 
cells, but tend to remain and clog the 
vital machinery. This progressive fibro- 
sis in old age has often been mentioned. 
But the total increase in volume of the 
fibers has never been measured. In 
common with most of the other factors 
mentioned there are organ and tissue 
differentials. In some the increase is 
considerable, in others barely noticeable. 
Why this is the case is not clear. 

Results of aging of the yellow, elastie 
connective tissue fibers are more tragic. 
These constitute the vital rubber of the 
body. Upon them depends the elasticity 
of the blood vessels, the urinary bladder, 
the skin and many tubular and other 
They age by a colloidal 
New elas- 


structures. 
change like automobile tires. 
tic fibers can be and are developed in a 
kind of furtive way even in very ad- 
vanced years, but again the mechanism 
of replacement is altogether inappro- 
priate. The old ones, having partly or 
wholly lost their elasticity and to some 
extent their architectural arrangement, 
clutter up the tissues and the new ones 
do not properly take their place. Again 
the change takes place in different vol- 
umes and at different rates in different 
localities. 

Another factor in the aging of non- 
living components is a shift in distribu- 
tion of mineral salts, particularly of eal- 
cium. These tend to leave the bones and 
to accumulate in other tissues including 
the walls of blood vessels as x-ray photo- 
graphs of aged persons so often show. 


Consequently the bones which should be 
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strong and rigid are weakened, and the 
vessel walls which should be elastic and 
yielding are stiffened. 

These sweeping changes in living 
and nonliving bodily constituents are 
obviously linked with alterations in 
functional performance. Limiting our 
sketch, as before, to the broad outlines 
and excluding highly specialized and 
localized activities, mention must first 
be made of decrease in adaptability for 
this ‘is manifested sooner or later in all 
parts of the body that have been ade- 
quately studied. The nervous system 
adjusts itself less well to change, the 
cardiovascular system responds less 
effectively to unusual demands, old 
people suffer more from sudden altera- 
tions in temperature and so on almost 
without end. Decreases in perception 
and responsiveness occur all along the 
line. 

That regulation also begins to break 
down is best observed in the most visible 
Here are 


part of the body, the skin. 
noticed small areas of increased pigment 
and sometimes of loss of pigment, of 
inerease in cells and perhaps of decrease 
in cells, of the production of a few large 
hairs (in nostrils and eyebrows) and 


of the loss of many hairs. Such changes, 
innocent in themselves, are nevertheless 
signs of the times. They betray an in- 
creasing imbalance, a curious indecision, 
a less regulated behavior, which is prob- 
ably not lacking in the deep-lying, hid- 
den tissues. How much this teetering 
has to do with the cancerous transforma- 
tion by which cells shake off community 
control, and live for themselves alone, we 
do not know. That it is not a factor in 
the production of all cancers is clear, 
because some types characteristically ap- 
pear in youth and after a certain age is 
passed the incidence of certain cancers is 
not increased. 

But aging is not simply a ease of the 
wearing out of the body in the continual 
adjustment to alterations in the external 
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and internal environments which shapes 
individual life. Hereditary factors are 
important. According to the embryolo 
gist, Streeter, ‘‘ Whether the infant sur. 
vives its first year depends in consider. 
able part on the original quality of the 
ege. If they withstand the usual wear 
and tear of life until between fifty and 
sixty years they conform to the actuary’s 
expectation of life, at birth—and to the 
embryologist’s expectation of the per- 
formance of an egg of average quality. 
It is only the extraordinarily good egg 
that is still going strong at 80 years, and 
we see him (or her) do this in the absence 
of any exquisite hygienic regime or ex- 
perimental favor.’’ He goes on to ex- 
plain that ‘‘The egg as a whole, of 
course, consists of a multitude of ele- 
ments and it is the sum and integration 
of these that determines its fate.’’ Some 
of its parts may lead to hardy, long lived 
tissues and others to tissues handicapped 
at the start. Thus, mortality tables be- 
come intelligible ‘‘if one accepts the 
point of view that there is an egg-deter- 
mined life span and an egg-determined 
vitality of individual organs.’’ Streeter 
obviously had reference to the egg after 
entrance of the sperm. The male contri- 
bution to heredity is not to be ignored. 

Perhaps the principal factor produc- 
tive of premature aging and death of 
individuals, hereditarily equipped for 
longer usefulness, is continuance of un- 
abated nervous drive. Not appreciating 
the fact of this bodily metamorphosis, 
they can not slow down, but work them- 
selves to the point where something gives 
way, in most cases the cardiovascular 
renal complex. The fact that approxi- 
mately sixty per cent. of white males 
now sixty years of age will die from 
cardiovascular renal diseases constitutes 
a warning. 

This picture of aging is drab and de- 
pressing. Though death is inevitable 
and people are not given an even start 
by their fathers and mothers, it is not 
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all gloom. Some factors in aging, if not 
ereatly overshadowed by disease, are 
assets. The poet, Emerson, has truly 
written, ‘‘At fifty years, ’tis said, 
afflicted citizens lose their sick-headaches 

‘tis certain that graver headaches 
and heartaches are lulled once for all, as 
we come up with certain goals of time. 
The passions have answered their pur- 
pose: that slight but dread overweight, 
with which, in each instance, Nature 
secures the execution of her aim, drops 
off. To keep man on the planet, she im- 
presses the terror of death. To perfect 
the commissariat, she implants in each a 
certain rapacity to get the supply, and 
a little oversupply, of what he wants. 
To secure the existence of the race, she 
reinforces the sexual instinct, at the risk 
of disorder, grief and pain. To secure 
strength, she imparts cruel hunger and 
thirst, which so easily overdo their office, 
and invite disease. But these temporary 
stays and shifts for the protection of the 
young animal are shed as fast as they 
can be replaced by the nobler re- 
sourees.’? (Quoted from W. R. Miles). 

This logical statement in terms of 
function does eredit to Emerson as one 
far from ignorant of the principles of 
physiology. Trying to carry his idea a 
little farther we may ask what are some 
of these nobler resources, or assets, which 
the aged acquire ? 

As the years fly by there is a marked 
tendeney, which should be cultivated, to 
recall pleasant happenings and to forget 
the painful ones. The individual be- 
comes more mellow, easier to live with, 
especially for those not in the immediate 
family, and less exacting in his demands. 
In all healthy aging personal ambition 
gives way to a constructive interest in 
others, particularly the youngsters whose 
way they wish to make easier. This urge 
is indeed so strong that it is difficult to 
persuade the aged to inform us of their 
own problems, which we ean only 
imagine imperfectly since we have not 
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dealt with them personally. It would 
be a great contribution to human welfare 
if a few of those who have aged best 
would inform us how to profit by their 
example. Probably the mind of the aged 
will never be fully understood by youth. 
The metamorphosis has been too pro- 
found. Both young and old must help 
each other. 

Another very frequent asset of the 
aged is increase in tolerance of the mis- 
deeds of others. In their own lives they 
have found how easy it is to err. As a 
rule there is also an increase in breadth 
of view. From early absorption in their 
own career interest shifts to the expand- 
ing family to the whole nation and often 
to all mankind. But interest may nar- 
row. That is to be guarded against. The 
greater experience of the aged gives 
them more maturity of judgment and 
provides the basis for the wisdom that 
all great civilizations have recognized as 
their potential prerogative. 

As routine duties drop away they have 
more time at their disposal. The most 
universal attribute of the aged is that 
they yearn to be of use. Since the per- 
centage of people of 65 years and over 
doubled from 1860 to 1930 (2.7-5.4%) 
and will probably slightly more than 
double again from 1930 to 1970 (5.44 
11.8% ), to make this increasing number 
of use is essential if we are to mobilize 
national resources. Yet there has been 
no consistent effort to tap this source of 
The chief obstacle is that the 


power. 
This is 


aged are more individualistic. 
because they have enjoyed a greater op- 
portunity for diversification owing to a 
longer period of adjustment to changing 
conditions. They can not be so easily 
marshalled in groups, each group dis- 
charging a particular service. 

Some old people are not so distracted 
by pain as younger ones afflicted in the 
same ways. Critchley has remarked 
‘‘how often severe thoracic or abdominal 
disease exists in the aged without pain; 
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an extensive pneumonia or peritonitis 
can be entirely unsuspected ; gall stones 
and renal calculi may be passed without 
the ordinary colic minor surgical 
operations and dental extractions can be 
earried out with little pain and discom- 
fort. The catastrophe of coronary 
thrombosis can take place with none 
of the agonizing symptoms found in 
younger individuals.’’ Lastly, death 
itself, in the majority of cases, comes 
easily, usually unrealized by them. 

As to the factors that retard aging 
and permit the realization of these and 
other potential assets, all who have given 
the matter a little thought will probably 
agree that the following are among those 
most commonly applicable. One of them, 
beyond our control, is to have been 
blessed with a good heredity, to have 
been constructed of materials that age 
slowly. remark- 
ably close resemblance to wear and tear 
it goes almost without saying that ex- 
cesses of whatever nature are contrain- 
dicated; but, to maintain normal fune- 
tion, use is essential. 

Purposeful adjustment of activities to 
the basic changes in structure, which 
have been but inadequately outlined, is 
necessary. It is the well adjusted people 
who age gracefully and usefully. Action 
on periodic advice by a skilled physician 
of the old guide, philosopher and friend 
type, if one can be found, is a potent 
this connection. It is likely 


Since aging bears a 


factor in 
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that he will in all eases rely partly on 
two measures. The first is to take fy]! 
advantage from the conditioning infly- 
ence of change. Monotony is deadly 
Nobody wants to rust away. Change of 
almost any kind, whether of medication, 
of diet, of tempo and kind of activity, 
of environment, if not too radical, is 
helpful; because it promotes invigorat- 
ing physiological and mental adjust- 
ments through the ealling into action of 
certain functions and the resulting reliet 
of strain on others. But the chief factor 
in realization of the assets is to cultivate 
far in advance some socially useful activ- 
ity to which he or she is suited, however 
small, and to enjoy a feeling of con- 
tinued accomplishment to the end, 
strengthened—it is important to note 
by recognition of its value by friends 
and relatives. 

Some conclusion such as this 
have been in the mind of John Dewey 
when he remarked! ‘‘I am unable to see 
how the basic human problem ean be 
solved without social changes which en- 
sure to every individual the continual 
chance to have intrinsically worthwhile 
experience, and secondly provide signifi- 
cant socially useful outlets for the matur- 
ity and wisdom gained in this experi- 
ence.’’ Indeed this declaration is a kind 
of social Magna Charta. 


must 


1‘*Problems of Ageing,’’ edited by E. V. 
Cowdry, Baltimore: Williams and Wilkins, 
1942. 
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BOOKS ON SCIENCE FOR LAYMEN 


MEDICAL PSYCHOLOGY THROUGH 
THE AGES! 


NEARLY every one Is interested in why 


people behave as they do. The mere fact 
that the newsstands are covered with 


‘applied psychology ”’ 
indicates that this in- 


pulp magazines on 
or ‘‘personality”’ 
terest is not at all limited to the serious 
student of human behavior. Psychiatry 
has of late years become an important 
medical specialty, and its influence has 
been felt in many fields—anthropology, 
law, and social sciences in general. 
Doctors Zilboore and Henry have here 
presented a comprehensive study of the 
evolution of the medical concepts of 
mental functioning, and in so doing have 
placed the student of behavior immea- 
surably in their debt. A perusal of this 
scholarly volume indicates some of the 
reasons Why mental medicine has always 
remained on a somewhat different foot- 
ing from the rest of medicine, and 
through what vicissitudes the mentally 
ill have passed in their struggle to be 
intelligently. 
SaVs ZAil- 


wore, ‘is there so much avoidance of 


understood and treated 


“Tn no other field of disease,’’ 


medicine in’ the form of widespread 
quackery, that is, non-medical philoso- 
phizing on ‘reedueation,’ ‘psychological 
or psychoanalytic guidance,’ by various 
non-medical amateurs, lay or clerical.”’ 
The Greeks made the first attempt to 
‘consider mental diseases scientifically. 
llippoerates was rash enough to deny 
hat epilepsy was a ‘‘sacred clisease,’ 
ind he described phobias, delirium and 
paranoia. The Dark Ages of Medicine, 
wwever, the principal author points out, 
‘van with the death of Galen in 200 
D. Superstition, magic and a belief in 
emons who affected mind and body de- 
psvchology was 


loped, and medical 


1A History of Medical Psychology. Gregory 
Illustrated. 606 pp. 
VY. W. Norton and Company. 


$5.00. 1941. 


hoorg. 


taken over by the priests, a state of af- 
fairs that lasted for twelve centuries. 
The annals of the treatment of witches 
make our blood run cold even to-day, but 
for centuries there was no one to raise his 
voice to protest in the name of medicine 
and humanity. By the fifteenth and six- 
teenth centuries, 
Wever, Plater and 
exhibited independent thought and once 


however, men like 
Vives, Paracelsus 
again began a spirit of scientific inquiry. 

The tide of inquiry swept on in other 
Galileo, Newton and Wren 
in their lives and Svdenham, the father 
of Enelish Mental 
medicine, however, still lagged, and it 
was not until the end of the eighteenth 
century that any real hospitals for the 


fields as well 


medicine, in his. 


mentally ill were established, under the 
influence of Tuke and Pinel. 

The early nineteenth century wit- 
nessed a flood of investigations and in- 
vestigators—Mesmer, Braid and Bern- 
heim, with their work on 


Charlot, Janet, Kraepelin, and a host of 


hvpnotism ; 
others, and in our own time Freud, 
Mever, White and Brill. 

“This century presents only the be 
eiMning. . The 2.500 vears of psy- 
chiatric history which are behind us have 
been but preliminary centuries which 
cleared the field of operations and pre 
pared the ground for a true psychiatry.’’ 

Dr. Henry contributes two chapters, 
one on ‘Organic Mental Diseases’? and 
one on ‘Mental Hospitals.’’ 

The volume is not only a valuable his 
torical document; the material is pre 
sented in a literary stvle which is un- 
fortunately all too rare in medieal works. 
It is a work which will be found interest 
ing and stimulating and enjovable by the 
readers of Tre Screntiric MONTHLY. 

WINFRED OvernHoLser, M.D. 


AT 
hay 


SAINT ELIZABETHS HOspP! 
WASHINGTON, D. C. 
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INDIANS OF SOUTH AMERICA! 
THe aim of the author of ‘‘ Indians of 


South America”’ 
survey of the main aboriginal cultures of 


was to give a general 
that area. This has been done in a most 
readable way, and at the same time many 
false notions have been exposed and 
much new material is presented. 

Much time has been spent discussing 
cannibalism the 
South America and many scholars have 
did exist, but Mr. 
Radin feels it best to give the facts. He 
that did 


has been practiced in many parts 


amone aborigines of 


argued that it not 


points out cannibalism exist, 
that it 
of the 
mate 
and warfare and also with human sacri- 
fice. Many peoples who did not practice 
it were accused of it by white men who 
thus rationalized their maltreating or 
even their killing of the Indians. But 
“‘the Spaniards, Portuguese, French, 
English and Dutch demonstrated within 
a few generations of the discovery of 
America that the Carib were buneling 
amateurs at the game of torment and de- 
struction and death’’ (p. 72). 

A discussion of the origin of the Amer- 


favorite 


world, and that there is an inti- 


connection between cannibalism 


Indian has lone been a 


It is well known that peoples mi- 


ican 

sport. 
grate great distances, but it is hard to 
tell they 
along, how much they developed im situ. 


how much = culture brought 


Many authors have postulated such huge 
folk American In- 


dians 


wanderings 
that it would 
suppose that there 
pre-Conquest steamship company bring- 


among 

seem necessary to 
Was In existence a 
ing Mayans to Peru and Keuador, for 
Mr. Radin does not fall into 
pitfalls. That the ancestors of 
Indians filtered into America 


instance. 
such 
American 
from Asia gradually with little of the 
paraphernalia of civilization would seem 
to be self-evident. Hence they developed 

1 Jndians of South America. Paul Radin. Il 
lustrated. 1942. Double 


day, Doran and Company. 


324 pp. $4.00. 
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their civilizations and cultures in t 
places most propitious for human o 
the hieh 
above the mosquito line or the tropical 


pancy—namely, mountains, 
deserts where irrigation was possible ; 
sunshine active in killing bacteria. 

Lay readers will probably most enjo 
Part I]I—‘The Great Civilizations.”’ 
Many were the tribes in which econo: 
collectivism flourished, but it was left 
the Incas to bring this type of economy 
to full flowerine. Under them the land 
was wholly worked by the people; every 


one had to work, but no one was over 


The amount of woods and sey 
received by the church, the ind 
vidual, the Inea the army 
rigidly fixed, and there was a rigorous 


worked. 
vices 
and were 


caste system consisting of nobles and 
commoners, between whom marriage was 
prohibited. Upon this smoothly working 
society the Spaniards superimposed. the 
which the Indians 
have spent 400 vears in throwing: off 


The author con 


voke of feudalism, 
or trying to throw off. 
cludes his analysis with the following 
keen observations: ‘*The Indian and the 
mestizo have always remained an impo 

tant element of the population, whose 
demands for recognition were repeated] 
voiced; sometimes peacefully, more fre 
To-day these de 


quently, violently. 


mands have become more insistent and 
more coherent, as one might expect from 
a group constituting at least 20 per cent 
of the native population of the continent 
18,000,000) people. No 


peace and prosperity can ever come to 


roundly stab 
the republics of this great region unless 
the 
dian and the mestizo are permitted to 
participate, on with tl 
In no part of the world have t! 


these demands are granted and 
equal terms, 
whites. 
culturally dominant whites so excellent 
an opportunity of redeeming themselv: 
redee) 
Let 
hope they will take advantage of it.”’ 
RaAyMonp EK. Crist 


or, better. of beine forced to 


themselves as in South America. 
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UNUSUAL BOOK ON INSECTS! 


Near Horizons’”’ is deseribed in the 
word as ‘The Travel Book of a man 


It is the record of 


stayed at home.”’ 


ryations In a wild garden that was 
ntained by the author for the use of 
ects and not for their destruction. It 
filled with beautiful 
ore than 160 of them, mostly close- 

that illuminate the stories of the in- 


photographs 


ts under observation. These are pie- 


tures not of ‘‘specimens,’’ stuck on pins 


oe 


and symmetrically ‘‘spread,’’ but mostly 
of living Insects as they would be seen 
by the reader of the book, in natural atti- 
their 
erounds of bark and spray and flower, of 
They are 


ss and against natural back- 
burrow. 
enlargements that 
the characteristics of the ani- 
mals studied, and that the 
reader who is untrained in entomology 


earth and nest and 


mostly bring out 
strikinely 
will enable 
to recognize them on his own walks afield. 

The text 
large amount of up-to-date information, 


accompany ing contains a 


interestingly told. Since inseets are not 
the only denizens of the garden, other 
attention, 
especially in the chapters entitled ** Birds 
Garden”’ “*Mole’s 
One most interesting and valu- 


animals receive considerable 


in an Inseets and 


Way.” 
able chapter is worthily devoted to ‘*The 
Cicada Man,’’ the 
venarian entomologist, William T. Davis, 
! Staten Island. 
An **Entomological Epilogue’’ at the 
il of the book lists nearly a hundred 


well-beloved. octo- 


ferent insects that are discussed in the 
text, and serves as a repository for the 
frighten 
Insect 


Illustrated. xiv 
Dodd, Mead and 


scientific names that mieht 

Vear Horizons. The 
Kdwin Way Teale. 
$3.75. October, 1942. 


Story of an 


the general reader, while keeping them 
available to those who may require them. 

It is an excellent book. Like the gar 
den of which it treats, there is something 
in it for every one 


JAMES G. NEEDHAM 


FROGS AND TOADS OF NORTH 
AMERICA! 
THE authors, drawing from the works 
of a half hundred other authorities, and 
intensive ob- 


combinine with their own 


servations made over many vears, pre 
sent a handbook that is completely what 
the name implies. 

The part on breeding habits, the eges, 
tadpoles and their transformation, is 
followed by a series of unusually excel- 
lent kevs to families, genera and species, 
accompanied by most helpful sketches, so 
well done and so well labeled that even a 
beginner should have little difficulty in 
identifying the specimens. 

Each of the ninety-two forms occur 


North America 


series Of original photographs of living 


ring in is figured by a 
specimens, showing dorsal, ventral and 


lateral views. and some with eves and 


tadpoles. 
the 
eviven, with notes on the voice and breed 


The range of each species and 


veneral characteristics of each are 


ing habits, and many personal notes made 


in the field by the authors. There is an 


amazine list of common names and a 


complete bibliography, imeluding state 
and province lists. 

To teachers, students and naturalists, 
the work is designed, it is a 


for whom 


most important contribution to our list 
of works on Amphibia 

W. M. MANN 
Hlandboo Anna Alle 
Wright an 





NIKOLA TESLA 


A PHOTOGRAPH TAKEN ABOUT 1885, SHORTLY APTER HE CAME TO THE UNITED STATES. 














iru the death of Nikola Tesla in 
\ York City on January 7th, 1943, 
there passed a man whose inventions in 

field of alternating current 
transmission exerted a profound effect 


power 


mn the development of the electrical 
ndustry, whose the 
field of high frequeney currents brought 
him to the threshold of the discovery of 


investigations in 


wireless signalling, and phose propheey 


advent of radio broadeasting 


nearly forty vears ago, with all its social 


of the 


uplications, has been fulfilled with an 
accuracy Which is almost uncanny. 

Ile was born of the Serbian race in 
I8o7 at Smiljan Lika on the then border 
land of Austria-Hungary. After at- 
tending the loeal schools, he finished his 
studies at the Polytechnie School of 
Graz, Austria, and at the University of 
Specializing in physics and 
mathematics, it that at the 
Polytechnic School he became acquainted 
with the rotating electrical machinery of 


Praeue. 


appears 


that day and was much impressed by the 


mechanical weaknesses and eweneral un- 
lesirability of commutators and brushes, 


an observation which was later to lead to 


his most important invention. After 
spending a few years obtaining practical 
experience in the electrical art at the 


enters of activity on the continent, in 
Iss4+ he came to the United States and 
secured employment at one of the Edi 
son companies which were then engaged 
the development of the direct current 
hting system. 
I) 


inating brushes and commutators by 


the sueceeding vears, the idea of 


ans of a rotating magnetic field began 
take form in his mind and resulted in 

invention of the 
| the polyphase transmission system. 
1887 the Tesla Electric Company was 


induction motor 


these ideas and 


develop 


‘med to 
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NIKOLA TESLA, 1857-1943 





ony 
ow 


shortly thereafter the Westinghouse 
organization, appreciating the possibili 
ties of the system, took it up as a major 
project. The tremendous potentialities 
of the alternating 


explored and extended, and as its ad 


current system were 


vantages became more clearly apparent, 


other oreanizations bent their efforts in 


the same direction. On this part. of 
Tesla’s career much will probably be 
written by men whose actual contact 


with the work qualifies them better than 
the writer to speak. 

The work of practical design and ex 
ploitation having passed into” hands 
more able to carry it on, Tesla began a 
series of painstaking investigations of 
the effects of high frequency, high volt- 
age currents, which were to bring him 


to the 
signalling. 


brink of the discovery of radio 
It is not clear from his lee- 
tures the 


which initiated these investigations. 


was 
Ile 
appears to have started by utilizing the 
but en 


what motivating force 


ordinary spark induction coil, 


ergized it by specially designed alter 
nators giving frequencies of the order of 
10.000 eveles. 


understood 


obsery ect 


Apparently he 
and the effects of resonance 
and distributed capacity 
ment, for we find him, in order to pro 
duce currents of still higher frequencies, 


in the equip 


proceeding to the invention of the oscil 


lation transformer with its) primary 
excited by currents from the discharges 
of a condenser across a spark gap—the 
now well known ‘Tesla Coil With 
this mechanism he produced brush dis 
charges at extraordinarly high voltages, 
and demonstrated many new and strik 


ine’ effects. 
His 
1892 and 


Kurope, disclosed a lone series ol exper! 


delivered in’ the vears 


lectures, 


1893 in the United States and 


ments relating to the application of these 
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currents for the production of light in account of these experiments has ever 

various ways from evacuated filament- appeared. 

less tubes. Yet in his last publication on the sub 
There is in the lecture delivered before ject there appears what might almost be 

The Franklin Institute in 1893 a pro- termed a vision of the destiny of radio, 


posal of a method of signalling ‘‘without so clearly did he forecast its all impor. 


the use of wires,’’ which, had it been fol- tant field of utility and service—broad- 
lowed up experimentally, might well casting. <A part of it is quoted herewith 
from the Appendix of his book, pub- 
lished in 1904, entitled ‘‘ Experiments 
with Alternate Currents of High Poten- 
tial and High Frequency.’’ Referring 
to his plans for the utilization of his own 


have led to the discoveries which were 
later to be made by Marconi. It seems 
to have been some kind of intuition that 
led Tesla to propose nearly all the means 


by which radio signalling was originally : 
practiced. He proposes to disturb ‘‘the S¥Stem he states: 


charges of the earth’’ bv setting up alter- I have no doubt that it will prove very 

. . . ; . ‘ient in enlightening the masses, particularly in 
nating or oscillating currents in an ele- ““ ee ee vt eee 
still uncivilized countries and less aecessibl 
vated conductor connected to an alter- regions, and that it will add materially to ge 


natine current machine or to one of his eral safety, comfort and convenience, and main 


oscillators whose other terminal is con- tenance of peaceful relations. It involves th 
nected to the earth As a recelvine employment of a number of plants, all of which 
‘ with ~ are capable of transmitting individualized sig 





nals to the uttermost confines of the eartl 
eonductor resonated to earth to respond Each of them will be preferably located near 
to the transmitter. All that he failed to some important center of civilization and_ th 
news it receives through any channel will bi 
flashed to all points of the globe. A cheap 

simple device, which might be carried in one’s 


means he proposes to set up an elevated 


describe, from an apparatus standpoint, 
was some suitably sensitive device to in- 
dicate or to detect the received signals. pocket, may then be set up somewhere on sea o1 
There is a very reasonable possibility land, and it will record the world’s news or suc! 
that had Tesla proceeded experimentally special messages as may be intended for it. 
along these lines, he would have met Of course the instrumentalities for 
with success. It would not have been practicing broadcasting were not then in 
the first time that an important discov- existence. Tesla was classed as a vision- 
ery was made by following an erroneous ary and his prophecy was forgotten 
theory. What harsher terms might, with justice, 
For many vears Tesla conducted ex- be applied to many of us who helped 
periments in a laboratory erected in produce the instrumentalities with which 
Colorado, and later at a plant located at broadcasting was eventually —accom- 
Warderclyffe, Long Island, to follow out plished! We applied them to point-to 
his theory, now extended to include also point communication, failing completely 
the transmission of power by ‘‘wobbling to realize the significance of Tesla’s 
the charges of the earth.’’ No technical words. {DWIN H. ARMSTRON( 


NEWLY ELECTED VICE-PRESIDENTS OF THE AMERICAN ASSOCIATION 


THe American Association for the Association present their programs either 
Advancement of Science organizes its jointly with the sections in their respec 
programs under fifteen sections which — tive fields or independently, as may best 
together cover broadly the fields of the serve the interests of science. 
natural and the social sciences. The Each of the fifteen sections of the A 
affiliated societies which meet with the sociation has a chairman, elected for 0 
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with 
pub- 
ents 
ten- 
ring 


DR. FRANCIS D. MURNAGHAN TTO STRUVE 

SSOR OF APPLIED MATHEMATICS, THE JOHNS PROFESSOR OF AS AN ASTROPHYSICS AND 

NS UNIVERSITY ; CHAIRMAN OF THE SECTION DIRECTOR YERI - BSERVATORY ; CHAIR 
OF MATHEMATICS. \N I i SI N ASTRONOMY. 


DR. J. W. BEAMS DR. ARTHUR J. HILL 
OFESSOR OF PHYSICS, UNIVERSITY OF VIRGINIA, R OF ORGANIC CHEMISTRY, 


CHAIRMAN OF THE SECTION ON PHYSICS. iy oh \N OF THE SECTION ON 
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vear, who is a vice-president of the 
sociation for the section. The vice-p 
dents are chosen from amone the 


eminent American sclentists in thei 


spect ive fields. Each vice-president 


livers an address at the close of his 1 

of office before the section of which | 
chairman. As a rule, these retiring 
dlresses are SUrVeVS of parts or all of the 
fields of the respective sections and of 
ten are distinguished contributions 
science, 

Among the eminent men who, before 
1910, were vice-presidents of the Associa 
tion for the section on mathematics an 
astronomy, which were joined in one 
section until 1920, we find J. Willard 
Gibbs, R. S. Woodward, later President 
of the Carnegie Institution of Washing- 
ton, and E. E. Barnard, one of the great- 
est astronomers of his generation. The 
vice-presidents of the section on physics 

ee included H. A. Rowland, A. A. Michelson, 


PROFESSOR OF PSYCHOLOGY, UNIVERSITY OF ILLI 


‘ \ » nize a yp Vevel: he 
NOIS: CHAIRMAN, SECTION ON PSYCHOLOGY. a Nobel Prize winner, Cleveland Abbe, 





DR. CARL R. MOORE DR. WILLIAM J. ROBBINS 
PROFESSOR OF ZOOLOGY, THE UNIVERSITY OF CHI PROFESSOR OF BOTANY, COLUMBIA UNIVERSITY 
CAGO; CHAIRMAN OF THE SECTION ON ZOOLOGICAL DIRECTOR, NEW YORK BOTANICAL GARDEN; CHA 
SCIENCES, MAN OF THE SECTION ON BOTANICAL SCIEN( 
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Thomson and Henry Crew. 

» the vice-presidents of the section 
emistry there were E. W. Morly, 
cooperated with Michelson in the 
drift experiment, W. A. Noves and 

wr EF. Smith. The geologists and 
raphers held) meetings under the 
chairmanship of 'T. C. Chamberlin, G. Ix. 
Gilbert, W. M. Davis and Bailey Willis. 
The section on zoology had among its 
presiding officers Henry F. Osborn, Li. O. 
Howard, David Starr Jordan, KE. G. 
Conklin and C. J. Herrick. Among the 
presidents in the field of botany 
there were Charles R. Barnes, William 
Trelease, C. E. Bessey and D. T. Mae- 





Dougal. The vice-presidents for the sec- 

tion on anthropology and psychology 

included D. G. Brinton, Franz Boas, J. 

Meleen Cattell, Hugo Munsterbere and 

R. S. Woodworth, while the section on 

physiology and experimental medicine 

numbered among its presiding officers DR. R. E. BUCHANAN 

Wiliam H. Welch, Simon Flexner, Lud- — proressor oF BACTERIOLOGY, IOWA STATE COL 
wie Hektoen and William Il. Howell. LEGE, CHAIRMAN, SECTION ON AGRICULTURE, 


DR. F. STUART CHAPIN DR. HENRY E. SIGERIST 
OFESSOR OF SOCIOLOGY, UNIVERSITY OF MIN PROFESSOR OF HISTORICAL MEDICINE; THE JOHNS 
SOTA; CHAIRMAN OF THE SECTION ON SOCIAL HOPKINS UNIVERSITY; CHAIRMAN, SECTION ON 
AND ECONOMIC SCIENCES. HISTORICAL AND PHILOLOGICAL SCIENCES. 





I 


NEERING, 


PROFESSOR OF PHARMACOLOGY, 


VERSITY 


YIEAN 
PROFESSOR OF HYDRAULICS 
UNIVERSITY ; CHAIRMAN OF 
ENGINEERING. 


THE SECTION ON 


DR. 


SCHOOL 
SECTION 


NEW YORK 
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THORNDIKE SAVILLE 
AND SANITARY ENGI 


PAUL D. LAMSON 


OF 


ON 


MEDICINE; 
MEDICAL 


VANDERBILT UNI 
CHAIRMAN OF THE 
SCIENCES. 


Although the men whose names have 
mentioned were vice-presidents of 
Association from thirty to sixty 

avo, their influence on American science 
continues to this day. 

Since 1920, when a revised constitution 
was adopted, the Association has had fif 
teen sections. Consequently during the 
twenty-two vears since that time there 
have been more than 300 vice-presidents 
of the Association. The retiring ad 
dresses, most of which have been pub- 
lished in Science, present a picture of the 
progress of science in general during the 
period that probably can not be equaled 
in any other publication. Although it is 
uncertain whether the Association can 
hold a meetine next December, it is ex 
pected that the vice-presidents recently 
elected will prepare addresses and that 
they will be published. 

All important officers of the Associa 
tion are elected by the Couneil at its an 
nual meetings held during the Christmas 
holiday season. However, the meeting 
scheduled to be held in New York City 
was canceled because of congestion 
transportation and officers could not 
elected in the normal way. Instead, the 
election was held by mail ballot of the 
Council, the votes being counted by the 
tellers on February 17. This innovatio) 
in the method of electing officers of the 
Association was at first regarded wit! 
some misgivings; but, like many other 
changes in ways of doing things and 
habits of thinking that have been forced 
by the war, it was found to have impor 
tant advantages, the foremost of which 
is that a much larger fraction of the 


Council voted by mail ballot than has 


ever been able to vote at a meeting 
the Association. A second advantage Is 
that when a mail ballot is taken t! 
members of the Council have time to ¢ 
with deliberation. Possibly this expe! 
ence will lead to a change in the met! 
of electing officers of the Association. 
The newly elected vice-presidents 
the Association, whose portraits acco! 
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DR. JOHN K. 
EDITOR, 
YORK ; 


WRIGHT 

AMERICAN GEOGRAPHICAL 
CHAIRMAN OF THI 
AND GEOGRAPHY. 


EARCH 
Y, NEW 


sO 
SECTION ON 


GEOLOGY 


pany this note,! are an interesting cross- 
of In the 
first place, they represent fifteen different 


section American scientists. 


fields. Eleven of the fifteen vice-prest- 
dents were born in the United States, one 
each in Connecticut, Lowa, Kansas, Ien- 
tucky, Missouri, Nebraska, New York and 
Ohio, three were born in’ Massa- 
Of the foreign born, Dr. Fk. D. 
Murnaghan was born in County Tyrone, 
Ireland: Dr. Otto Struve 
Kharkov, Russia: Dr. Robert H. 
was born 


and 
chusetts. 

was born in 
Lowie 
Dr. 
Paris, 


in Vienna, Austria; and 


Sigverist was born in 


Henry E. 


rance, They hold positions in four- 
en different educational and scientific 
ustitutions distributed throughout the 
nited States from Connecticut to Cali- 
rnia and from Minnesota to Tennessee. 

With of that of 
bert Lowie, Chairman of the Section on An 


pology : 


the exception Professor 


DR. 
PROFESSOR OF 


COLUMBIA 


HAROLD F. 
EDUCATION, 
UNIVERSITY ; 


CLARK 
TEACHERS COLLEGE, 


CHAIRMAN OF THI 


SE 


TION ON EDUCATION, 


Of the fifteen vice-presidents, twelve hold 
the 


one is the director of a botanical garden, 


university positions in usual 


SENSE, 
one is the director of two astronomical 
observatories, and one is a librarian and 
editor. 

Since they range in age from forty- 
four to sixty vears, with an average 
of fifty-three, they are near the zenith 
Their mem- 
to 
them perspective, their vitality extends 
the 
achievements and present positions will 
to 


of their intellectual powers. 


ories reach back far enoueh elve 


their vision into future, and their 


exert a strone influence 
at the 


when its greatest opportunities for mak 


enable them 


on American science very time 
ing contribuitions to the progress of civil- 
ization are presented. 

KR. Mounron, 


Permanent Secretary 
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THE MENDEL MUSEUM AT MARY WASHINGTON COLLEGE 


IN the library building of Mary Wash- 
Vir- 
ginia, the memory of Gregor Mendel, a 
vreat man work was 
ciated until after his death, is perpetu- 
ated in a museum founded by the writer, 
professor of biology in the College and a 
from Bruenn, Mendel’s 
epoch-making experiments on heredity 


ington College at Fredericksbure, 


whose not appre- 


refugee where 
were carried out. 

At present the museum occupies one 
large room in the library building at 
Mary Washington College. Four exhibi- 
tion walls and one exhibition desk are 
now ready for inspection by the public. 
Zach is divided into six compartments. 
In order to facilitate the study for the 
ty pe-written are 
beneath or 
The German text of the documents is 
translated into English. The first 
compartments contain the bibliographi- 
cal material concerning Gregor Mendel’s 
life and work, arranged around the por- 
trait of Gregor Mendel, painted by 
Joseph O. Flatter. This portrait painter, 
citizen of England, had been 
working in Bruenn for many 
during which he studied the environment 
where Mendel’s work originated, all the 


visitor, explanations 


placed above each object. 


nine 


now a 


years, 


photographs of 
of the 
scientist. 


existing portraits and 
Mendel and the characteristics 
living relatives of the 
In this way he succeeded in catching the 


ereat 


expression of Mendel’s true personality. 
The landscape of the background is that 
of the country around Bruenn. 

The exhibition starts with the photo- 
graph of the modest farm house where 
Mendel was born, shows photostats of 
his autobiography, of the first page of 
his classical paper, all existing portraits 
and photographs of Mendel, the monas- 
tery where he lived, his experimental 
The tenth compartment 
shows the portraits of some of the out- 
standing forerunners of Mendel in plant- 
hybridization from R. J. Camerarius, the 
German who discovered the sexuality of 


warden, ete. 


plants until W. J. Spillman, the Ameri 
1899 discovered the 
delian wheat, indepe 
dently and without knowledge of Men- 
work. The compartments eleven 
to eighteen contain the preparations of 


who in 
principles of 


Cal, 


del’s 


the original experiments of the pea as 
made by Mendel, the proof of his theory 
by the baeck-cross experiment and_ the 
modern explanation of the experiments 
by the modified Punnett checkerboard. 
The compartments nineteen to twenty 
four material 
the rediscovery of Mendel’s results, the 
Mendel celebration and the Mendel 
Memorial in’ Bruenn and with — the 
foundation of modern genetics. 

On the exhibition the 
original documents, partly written by 
Mendel’s hand, Some of 
them are connected with the examination 
for the office of a teacher at the Gym- 
nasium. Unfortunately, Mendel did not 
°9 to the University before this examina 


contain connected with 


desk valuable 


are shown. 


tion, but afterwards. Thus he was not 
prepared sufficiently and it 
that the great discoverer in the field ot 
Natural Science failed at 
tion on natural science. 
On the lower 


happened 
his examina 
these 


part of one of 


documents is written in Mendel’s beau- 


tiful and clear script, in German, ‘* The 


respectful undersigned acknowledges 
that he received the questions for home 
work about natural science for the whole 
from the Imperial Royal 


Commission.’’ Six wee 


Gymnasium 
Examination 
later Mendel sent his elaborated answer 
to Vienna. The 

examination by Professor Kner is almost 


certificate about 4 
annihilating. 

Another interesting Mendel relic co! 
sists of a collection of leaves of pea 
with Mendel’s handwriting. 
time of his youth, Gregor Mendel 
tained his for fruit 
After his election as prelate, he beca 
master of the garden and had _ suffici 
money to order and to cultivate the bi 


Krom t 


fondness Crow! 
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ONE OF THE 


fruit Pater Clemens 
Janetschek, parson of Altbruenn, one of 


whom Mendel re- 


races of trees. 


the conventuals to 


mained in friendly relations until his 
the 
with this collection of the leaves of pear 


last Vvears, presented biographer 


On leaf Mendel the 
name of the variety in his characteristic 


trees each wrote 
handwriting. 

the desks the 
original prints of the three papers pub- 
lished by Mendel in the ‘‘Proceedings 
of the Society of Natural 
Bruenn.’’ We see the original print of 


Plant Hy- 


Bruenn in 


Minally there are on 


science in 


Mendel’s ‘* Experiments on 
published in 
1866, the second paper ‘On Some Hawk- 
weed Hybrids Obtained by Artificial 


1 e ° s. 
bridization, 


EXHIBITION WAL 








ae 
om 


MUSEUM 











LS OF THE MENDEL 


Fertilization’? published in’ the 


proceedings in 1870, and finally a paper 


same 


describing and explaining scientifically 
the tornado, which devastated parts of 
Bruenn on October, 1870, proving Men 
del to be also a distinguished meteorolo 
ist. 

This is the part of the museum already 
finished. The large back walls and the 
two side walls will make it possible to 
enlarge the museum by demonstration of 
modern Mendelian experiments, of the 
results obtained by Drosophila research, 
of the modern study of the chromosome 
mechanism and of the practical applica 
tion of Mendelism to plants, animals and 
man, 


Huco Its 


AWARD OF SCIENCE SCHOLARSHIPS TO HIGH SCHOOL STUDENTS 


Morty science scholarships, including 
» of $2,400, one for a boy and one for 
irl, were awarded to twenty-nine boys 
the second nation- 


| eleven girls in 


le Science Talent Search coneluded in 


Washington, D. €., on 


scholarships, 


Mareh 2. The 
$11.000. 


awarded to graduating seniors in public, 


totaline were 


private and parochial schools. 


Gloria Indus Lauer, of Ames, Towa, 
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DR. HUGH S. TAYLOR, PROFESSOR OF CHEMISTRY, PRINCETON UNIVERSITY 
EXPLAINS TO A GROUP OF SCHOLARSHIP CONTESTANTS HOW A HAIR OR SILK FIBRE WOULD LOOK 1 


MOLECULES WERE THE SIZE OF THE 


and Ray Reinhart Schiff, of New 
Rochelle, New York, each received a 
four-vear Westinghouse Science Grand 
Scholarship of $2,400. Six other boys 
and two other girls received four-vear 
Westinghouse Science Scholarships of 
$400 each. One-year scholarships of 
$100 each were awarded to thirty seniors 
who also attended the Science Talent 
Search Institute in Washington. The 
awards were made by Dr. Harlow Shap- 
lev, Director of the Harvard College 
Observatory and Chairman of the 
Science Talent Search board of judges, 
at a banquet held at the Hotel Statler 
on March 2, which closed a four-month 
quest for students of the greatest poten- 
tial science talent among the million 
high school seniors of America. 

Kach recipient of a scholarship may 
attend any college or university of his 
choice that meets the requirements of 
the scholarship awarding committee. 


MODELS HE HOLDS IN HIS HANDS. 


The awards do not prevent those winning 


the awards from accepting other scholat 


ships. 


ive alternates were named to rece 


awards if for any reason, except war ser 


vice, winners should be unable to 


their scholarships. Scholarships awarded 
he 


IS 


to winners who enter military or ot 
vovernment service will be held in ti 


ve 


IN¢ 


by Science Service for use after the wa) 


The Science Talent Search judges 


addition to Dr. Shapley, chairman, we! 


Dr. Harold A. Edgerton, Director, O 
n 


cupational Opportunities Service, 
Ohio State University, and Dr. Steu 


Henderson Britt, Director of the Off 


of Psychological Personnel of the 


tional Research Couneil and Professor 


\ 


Psvchology at George Washineton U 


versity. 

Last November 25.000) school pri 
pals and teachers were asked to assist 
finding the forty graduating seniors 
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in the nation’s secondary schools 
vere most likely to succeed as scien- 
and teachers 


These principals 


iled by administering a science 
de examination, prepared for the 
Search by Dr. Edgerton and Dr. Britt, 
ty 19.000 entrants. 


eXal tination, as well as an original essay 


On the basis of this 


{1.000 words on “*Science’s Next Great 
Step Ahead’? and personal and scholar 
ship records submitted by the teachers, 

of the entrants were chosen to @o 
to Washineton for a five-day Science 
lalent Search Institute. Final examina- 
tion during’ sessions of the Institute, and 
interviews with the judges, 
the award of the 


ndividual 
letermined scholar- 


SELLDS 


The Science Talent Search is” con- 


‘ted annually by the Science Clubs of 
America, administered by Science Ser- 
vice, and the Westinghouse Electric and 


A SCIENCE MOBILIZATION 


SUMMARY 


\ PIONEER attempt to accord science 
full opportunity to contribute to the war 
effort crossed the nation’s political hori- 
zon in August, 1942, when Senator Har- 
vy M. Kilgore of West Virginia intro- 
duced a Scienee Mobilization Bill in the 
7ith Congress. The measure was revised 
nh accordance with constructive sugees- 
tions by numerous scientists and tech- 
and both 


ouses of the 78th Congress by Senator 


ologists re-introduced = in 
rore, in the Senate, and Congressman 
vht Patman, in the House of Repre 
tatives. 
extensive hearines on the earlier bill 
‘conducted last fall by the Senate’s 
re Committee. the 
ent legislation are scheduled to beein 
‘week of March 22. 
Che Kilgore-Patman Bill (S. 702, LR 
2100) provides for complete mobilization, 


Hearings on 


opment and application of scientific 


technological resources, manpower 


PREPARED BY THE SUB-COMMITTEE ON TECHNOLOGICAI 


os 


The Westing 
the 


Manufacturing Company. 


house Company provides scholar 
ships as an incentive to scientific achieve 
ment in America 


The objectives of the Science Talent 
Search are: 
educa 


foster the 


1. To discover and 
tion of boys and girls whose scientific 
skill, talent and ability indicate 
tial 
scholarships for their development 

2. To the 


numbers of scientifically 


poten 


creative originality and warrant 


Focus attention of large 
vifted vouths 
on the need for perfecting scientific and 
research skill and knowledge so that they 
can increase their capacity for contrib 
uting to the task of winning the war and 
the peace to follow. 

3. To help make the American publie 
the 
and in the post-war reconstruction 


EMBREI 


aware of the role of science in war 


G. J AILLITI 


BILL 


MOBILIZATIO 


and facilities for production of the war 
and effecting 
national war 
the 

period, with minimum dislocation and 


for transition from a 


economy to one of peace, 


during forthcoming” reconstruction 


confusion insofar as technology is con 
cerned. 
Authors of 
that 
mechanized war, a technological strugele 
The bill points to" 


bill 


engaged in a 


the have recognized 


America 1s highly 
Serious impediments’ 
{0 the full use of science and technoloes 
that 


in the war, statine the solution of 


urgent problems has been delaved = or 
rendered ineffective by the absence of an 
over-all plan for the development and 
use of personnel and facilities in relation 
It alleges further 


trend to 


to the national need. 
that 


ward 


there exists an insistent 


monopolized control Ol scientific 
and technical resources and a consequent 
lack of access thereto in the publie imter 


est. 
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Purposes of the bill are clearly stated 
in the document. Of particular interest 
to scientists are its intentions to aid and 
encourage the writing and publication of 
scientific literature; to promote full and 
speedy introduction of the most advanced 
and effective techniques for the benefit 
of agriculture, manufacturing, distribu- 
tion, transportation and communieation ; 
and to aid and encourage research and 
enterprise of inventors, scientists, edu- 
cational and publie and 
private research laboratories. 

It further 
the discovery and development of sub- 
stitutes for critical materials; the pro- 
motion of interest in scientific education 
and provision for all qualified persons 
the means of and technical 
training and employment; and the main- 


institutions, 


declares as its purposes: 


scientifie 


tenance and expansion of free enterprise 
by making available to smaller business 
the benefits of scientific advancement. 

To accomplish these and its other pur- 
poses, the bill proposes the establishment 
of an inedependent Office of Scientific 
and Technical Mobilization. This agency 
would have broad powers and would co- 
ordinate the work of twenty-odd major 
and more than forty minor government 
agencies now dealing with science and 
technology. In addition, it would initiate 
and maintain programs in those essential 
fields where no effective work is now be- 
ing done. 

The Office would be headed by an ad- 
ministrator appointed by the President. 
Dollar-a-vear employees of the Office are 
expressly prohibited by the bill. The 
sum of $200,000,000 is authorized to be 
appropriated for carrying out the pro- 
visions and purposes of the bill. 

Within the Office there would be a 
National Scientific and Technical Board, 
headed by the administrator and consist- 
ing of representatives of industry, labor, 
agriculture, consumer groups and two 
persons who are primarily scientists. All 
members would be full-time employees of 
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the Office and would assist the adminis 
trator in carrying out the provisio 

the bill. 
membership, the board would be equi) 


Because of its cross-s 
ped to reach equitable, non-diserimin 
tory decisions in policy matters confront 
ing the Office. 

The bill also calls for a National Se 
entifie and Committee 
twenty-five or thirty members. Heade 
by the administrator, it would consist } 


Technical 


the board’s membership and additiona 
representatives of government agencies 
industry, labor, the consuming publ 
and science and technology. The Cor 
mittee would meet at least once a mont 
and would serve in an advisory capacity 
Board powers are granted to the 0 
fice. It would be authorized to (a) tak 
a census of scientific facilities and pr 
vide archives for scientific material ; (b 
develop programs for full use of scientifi 
and technical facilities and 
(ec) coordinate work of Federal scientifi 
(d) international 
operation in science; (e) advise the Pres 


personne 


agencies: foster 
dent and Congress, on request, regarding 
science and technology ; (f) review spec 
fications and and 
their simplification when advisable ; 
finance scientific work, publie or privat 
by loan or (h) bestow merit 
awards for outstanding scientifie contr 
bution in the national interest. 

The Administrator is empower 
further by the bill to provide for dete! 
ment of scientific and technical personn 
thus preventing recurrence of such ¢1 
cal shortages as that which exists in thi 
case of physicists, 2,000 of whom hav 
been inducted into the Army, wit! 
regard to the need for their services 


designs recommen 


grant; 


war production. 

The bill pays particular attention 
patents and specifically empowers 
Office to requistion them, while a stat 
war exists, for use in the defense of 
nation. It grants further to the Of 
exclusive power in the government 


the 
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THE 


nventions and patents to which the 


ernment has claim which must be 
nsed on a non-exclusive basis and in 
such a Way as to safeguard against mo- 
oly or injury to the national interest. 
he ¢ 'ffice is also enabled by the bill to 
“juistion any essential facility needed 
‘war production when other means of 
obtaining use of the facility have been 
xhausted, with the proviso that they be 
restored to their within = six 
months after the war has ended. 
The bill, then, sets up an independent 


science and technology agency under the 


OWhers 


eis of which the nation’s scientific ef- 
fort will be expanded in the war and 
post-war periods for maximum contribu- 
tion to the general welfare of the nation. 

The structure envisioned in the bill is 
all-embracing. Its program, as author- 
ized by the bill, would enable science to 
issume a place at the highest level of the 
Until the introduction of 


this legislation science had been recog- 


eovernment. 


Scientific divisions 
within had 
established, and some few purely scien- 
But there 
had been no attempt to bring these to 


nized only in part. 


agencies been 


eovernment 
tific agencies had been set up. 


vether into a cohesive organization dedi 
‘ated to the whole The 
Office of Scientific and Technical Mobili 
zation would accomplish this, would act 


ot sclence. 


as an advoeate of science in the planning 


affairs where the voice of 


sclence 1S SO desperately needed. 


national 


The timeliness of this legislation can- 
not be questioned. Science has so ma- 
tured in the last twenty vears that it de 
mands this recognition. The war by its 
technological character compels us_ to 
obilize our scientific resources now. 
EXTRACTS FROM SCIENCE MOBILIZATION BILL 

Definitions 
‘*Scientifie and technieal personnel’? shall in 
de all persons, excepting physicians and den 
sts, who have completed any course of study 


t 


any college or university in any branch of 


ience or its practical application or who have 
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had not less than an aggregate of six months’ 
training or employment in any. selentifie 01 
technical vocation. 

‘Agency or establishment shall mean any 


vg hoard, department, omiee, bureau, or 


other body of the Federal or anv State or loeal 


agency, 


ryoverhment, of any person, firm, o1 partne rship 


engaged in business for profit, or any corpora 
t, association, school, col 


tion, profit or nonprof 
lege, and university. 


Establishment of In fe p dent OMe 


There is hereby created, as an independent 
Federal Government, the Offies 


Mobili 


after referred to as ‘‘the Offies 


agency of the 
Zation herein 
Which shall 


Administrator to be ap 


of Scientific and Teehnieal 


be administered by an 


by the President, by and with the ad 


pointed 


vice and consent of the Senate, and to serve at 


the pleasure of the President. The Administra 
tor shall receive a salary at the rate of $12,000 a 
year, The Administrator shall appomt, fix the 


compensation, and define the authority and duties 


of such officers, employees, attorneys, and agents 


as he shall deem necessary to ¢arrv out the pur 
: i 


poses and provisions of this Act and to trans 
act the business of the 


shall be 


Office. Such appoint 


ments made in accordance with the 


provisions of the civil-service laws and regula 


t the Classification Act of 19235, as 


Administra 


1OnNS and 
amended: Pro 


tor determines it te be 


ded, That when the 


necessary in order to 


effecutate the purposes and provisions of this 


Act he may waive these requirements. 

To formulate and promote projects and pro 
grams for the development and use of scientific 
and technical facilities and personnel and, when 
necessary, to initiate and carry out such proj 
cts. 


To fostel and ce velop screntine and technical 


methods, to promote their application in- the 


national welfare, either within the Office or by 


other auspices, public or private, and to promote 


and provide training and participation in sél 


ence and in its application, 


To finance by loan, grant, exchange, purchase, 


or otherwise the operations 01 functions, or any 


of them, authorized by this Act, and, for the 


same purposes, to make o1 acquire any contract, 


cuaranty, indemnity, stipulation, lease, or other 


Instrument, to acquire, Improve, and alter re 


and personal property, and to enter into any 
ther transaction necessary or appropriate fo1 
thie performance of its duties o1 powers, 


amend, and rescind appropriate 


rules and regulations to carry out the purposes 
of this Act and all the powers and duties vested 
in the Office, whieh rules and regulations shall 


have the foree and effect of law. 





Vobilization of Personnel 
During the existence of a state of war and for 
thereafter, the 
authorized to preseribe and promulgate appro 


six months Administrator is 
priate rules, regulations, procedures, and meth 
ods, subject to direction by the Chairman of the 
War Manpower Commission, for the training, 
Classification, and employment of all scientific 
and technical personnel by any person, agency, 
or establishment, public or private. 


COMMENTS OF SCIENTIFIC MEN 


Dr. Gustav Egloff, Director of Researeh, Uni 
You 
terested to know that there are now two bills by 
Kilgore, S-607 and 8-702, ‘*To establish an Of 
War Mobilization, 
and ‘** To mobilize the scientific and teeh 
the Nation, to 
and Technical 
both of 


revised bill of the one 


versal Oil Products Company : will be in 


fice of and for other pu 
poses”? 

establish an 
Mobilization, 


which I be 


resources of 
Scientific 


other 


nical 
Office of 
and for 
are bad. S-702 is a 


purposes, ”’ 
lieve 
presented last vear as S-272 

the 


you 


both 
believe 


Mimeographed Kilgore 
attached 


than 


copies ot 


bills are which l will read 


with more usual interest. [ am hopeful 
that the A.A.A.S. may draw the attention of its 
membership to these two bills which will, should 
they 


everyone ’s life adversely, and 


eventuate into law, profoundly influence 


more important 
will slow up the war effort. 
Dr, Harry N. Holmes, 
Chemical Society: I am much interested in your 
bill to establish an Office of Technological Mobil 


President American 


ization, for I am econvineed that we are. not 


making war use of enough of our. scientific 


brains. That is certainly true in chemistry, my 
own field. A great many chemists complain to 
thei 


something to aid the scientific war effort but 


me, as president, that they want to do 
that no problems have been assigned to them. 
Personally I am acquainted with important 
problems, some of them requiring pilot: plants 
for development, that need directed drive, Needs 
and men should be brought together. 
We suffered the bottleneck of 


military brains having the exclusive power to 


have from 


pass on to the research groups the problems to 


be investigated. Military men are not pro 
found scientists, yet they have power to make 
vital decisions on scientific problems of vital 


importance to the war effort. 
Dr. Frank B. Jewett, President, 
Sciences: “a oS All this 


has nothing whatever to do with the 


National 
however, 
Nation’s 
scientific and technical preeminence. We 


Academy of 


forged 


whead in the sectors open to us and built up a 
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great potential reservoir of knowledge 
trained personnel available for use in what 
direction need required. 

During the past two years that direction 
civil 


who 


been increasingly away from and tov 


war objectives. Any of us are in d 


touch with the accomplishments of the A 


Navy, National Defense Research Committ 
and latterly with the War Production Bo 
know how astounding has been the progress 
We are no longer laggards in this field but it 


Tors are 


many s recognized leaders. 


The figures 1 gave the committee are an illus 
tration of how complete has been the transit 
from a peace to a war objective. 

In the main this has been accomplished 
utilizing existing agencies and directing tl] 
activity to not by setting 


war problems 


The outstanding success of N, D 


hew agencies, 


R. C. is grounded in a realization that new 
search and development agencies are very 


efficient for a long time and that best results : 


obtained by utilizing men and facilities in sit 


! 
so far as possible. We have stoutly refrained 


great centralized reseai 


from building up a 


and organization and have 


hered rigorously to the **no profit no-loss’’ 


development 


velopment contract scheme. 
has it be 


new physical facilities and 


In only three substantial sectors 


necessary to create 


assemble large numbers of scientists and eng 


neers by taking them away from their norn 
environment. These three were the two ant 
submarine laboratories at New London 


San and the Microwave Laboratory 


Massachusetts Institute of Technology. 


Diego 


As to the first two, there were no existing 
facilities and as to the third, no facility ad 
quate for the work to be done. In all thre 


causes, however, we adhered to the contract sys 
tem in creating and operating the facilities 
order to preserve going values. 

Had we proceeded on the basis of setting up 
centralized Government agency with paid pe 
sonnel, as is contemplated in 8, 2721 | the earlier 


Bill], 1 
it. Whether or not I am right in this L am ¢e 


am sure we would have made a mess of 





tain that we have gone too far on the road w 


have followed to contemplate safely now so 
radical a change of philosophy as 8, 2721 (and 
S. 2871) involves. 


Dr. Charles L. 
Chemical Society: 


Parsons, Secretary, America 


There are many desi 
able objectives in this bill, but in my opinion 
that 


and 


confers totalitarian powers should be «© 


trusted to no human being requires 


omniscience for its intelligent execution which 


not to be found on this earth. 





